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Letter of Transmittal. 



INDIANA STATE BOARD OF FORESTRY, 
Indianapolis, Indiana, 

December 2, 1912. 
Hon. Thomas B. Marshall : 

Sir — As required by Section 4 of the Act establishing a State 
Board of Forestry, approved March 1, 1901, we submit herewith the 
Twelfth Annual Report of the Board of Forestry, beginning with 
October 1, 1911, and ending with September 30, 1912. 
Very respectfully, 

S. BURKHOLDER, President. 
CHARLES C. DEAM, Secretary. 
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OCTOBER 1, 1911 TO OCTOBER 1, 1912. 

Annual Approprmtion by the General Assembly, 1909. 

1. OffioG— 

Salary of secretary of board $1,800 00 

Salary of stenographer to secretary 600 00 

Salary of four board members 400 00 

Mileage of four board members 56 50 

General office expense and mileage 1,000 00 

Totil $3,856 50 

2. Forest Reservation and Experimental Station $3,000 00 

Expenditures. 
Office— Salary : 

Chas. C. Deam, secretary of board $1,800 00 

Emma L. Streibich, stenographer to secretary 600 00 

Samuel Burkholder, board member lOO OO 

Samuel Burkholder, board member, mileage. . 8 80 

Stanley Coulter, board member 100 00 

Stanley Coulter, board member, mileage 18 22 

Arthur S. Nowels, board member 100 00 

Arthur S. Nowels, board member, mileage.... 14 40 

William M. Waltman, board member 100 00 

William M. Waltman, board member, mileage 15 OS 

Total $2,856 50 

Office — General Expense: 

Office supplies $192 45 

Postage 373 69 

Mileage 139 57 

Hotel .' 53 75 

Livery 75 90 

Telephone 40 75 

Photographic supplies 56 48 

Express 65 32 

Freight 2 09 

Total $1,000 00 
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Reservation Expenses : 

Labor $2,040 04 

Household supplies, hardware and tools 94 16 

Hay and com 121 60 

Seedlings and seed 318 77 

Construction material 113 74 

Board for board members 12 25 

Freight 42 78 

Telephone and repairing 23 20 

Carbide 17 50 

Blacksmithing ^60 

Paints, oils and brushes 54 45 

Livery 7 00 

Express 7 55 

Sun^eying 58 30 

Fertilizer 23 43 

] nsurance 39 40 

Postage 1 23 

Total $3,000 00 

Receipts from sales at Forest Reservation and Experimental 
Station and remitted to State Treasurer upon recommen- 
dation of State Auditor $12 40 
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Introduction. 



The importance of forestry has received increased recognition 
both by tlie State and nation during the past year. Our rapidly 
diminishing timber supply should compel an early realization of 
the gravity of the subject. Forestry is yet in its infancy, and who 
dares predict that the advance will be adequate to meet the exi- 
gencies of the future. The forest policy, both State and national, 
should be more stable and not interrupted by political revolutions. 

In Indiana there hfis been steady progress in the work of for- 
estry, but not at all commensurate with the advance in agriculture, 
manufacture and education. Our farmers are employing improved 
methods of agriculture but are neglecting the four million acre 
forest crop contained in their woodlots. Our cities order streets 
improved, which means the construction of sidewalks and a road- 
bed, but provision for the planting and care of trees along the 
street is forgotten. Our modern education lays great stress upon 
the development of the artistic side of home life. A home may have 
costly decorations and furnishings, but if it is not surrounded by a 
green lawn, flowers, shrubs and trees, the occupant has neglected 
one thing that elevates the tide of life. 

The shameful neglect of our woodlots and the demand from the 
more progressive woodlot owners for advice on the subject of Wood- 
lot improvement, are reasons for devoting a part of this report to 
the management of the woodlot. The subject is treated in a scien- 
tific manner without the use of technical terms, so that any wood- 
lot owner may understand how to improve his woodlot and make 
it yield the greatest forest crop. The protective value of the wood- 
lot, its relation to bird life, etc., are also considered. Every wood- 
lot owner should possess a copy of this article for his future guid- 
ance. 

The neglect to plant shade trees in our cities, and their bar- 
barous treatment, should no longer be tolerated. Credit should be 
given to the women's clubs of the State for taking up the subject. 
Repeated inquiries for bulletins on the planting and care of shade 
trees is a hopeful sign that there is an awakening to the value of 
the shade tree. The 1910 report of this department contained an 
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article on shade trees which was printed also as a separate. The 
separates have long ago been distributed and nearly all of the 
• 1910 reports. To meet the constant demand for information on 
shade trees it was deemed wise to include in this report an article 
on shade trees that would in a great measure answer the majority 
of the questions asked. 

This department should have a circulating forestry exhibit. 
There is a demand from libraries throughout the State for the loan 
for a few weeks of such an exhibit. The educational value of such 
an exhibit would be worth many times the cost. There are also 
opportunities to use such an exhibit at county fairs and farmers' 
institutes. It is hoped that funds mil be appropriated to make 
such an exhibit possible. 

The promotion of the practice of forestry will succeed most 
quickly through demonstration. The Forest Reserve, which is a 
demonstration ground, is located in the southern part of the State. 
The Board of Forestry appreciates the need of places in other 
parts of the State where the practice of forestry may be shown. 
A partially successful effort was made this year to establish co- 
operative forest plantings on the county farms of the State. How- 
ever, the management of these are not wholly under the control of 
this department and for this reason they cannot be properly called 
auxiliary demonstration grounds. 

In our last report the recommendation w^as made that the State, 
as fast as funds would permit, acquire by purchase such lands in 
the State as are not fit for agriculture and devote them to forestry. 
This recommendation is repeated with increased emphasis. 

STATE BOARD OF FORESTRY. 
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The Reservation is located one mile north of Ilenryville in Clark 
County. It may be reached by going to Henryville via the Penn- 
sylvania Railroad or by going via the Indianapolis and Louisville 
Electric Line. The electric line touches the east side of the Reserve 
and all local cars will stop at the Reservation station. 

The Reservation contains two thousand acres. The tract is 
irregular in outline; its greatest length is about three miles east 
and west and its greatest width about a mile and a quarter north 
and .'^outh. 

About six hundred acres of the northwest part lies in the * * knob ' ' 
region, which is about three hundred feet higher than the eastern 
portion. Only about twenty acres of the ''knob'' area has ever 
been cleared. Practically all of this part is too badly broken by 
deep ravines to ever be farmed. Near the west border, which is a 
mile long, a deep, and for the greater part, narrow ravine extends 
northw^est, draining this area. Some of the secondary ravines are 
so deep and the slopes so steep as to^ make logging on a small scale 
unprofitable. This part of the Reservation is so far from the ad- 
ministration buildings and the base of supplies that it has not as 
yet been given any attention. By the forest road through the 
Reservation, which is the short^t route, it is nearly three and a 
half miles to the top of the *' knobs," from the administration build- 
ings, and practically five miles from the nearest railroad station. 
The '*hill road," as the road up to the ''knobs" is styled, is so 
steep that only very small loads can be safely hauled down it. For 
this reason and because the slopes of the ravines are so steep, the 
timber products which consist principally of crossties have been 
skidded dow^n the slopes and hauled through the main ravine over 
a neighbor's farm to the public road. By this route it is about five 
miles to the nearest railroad station. If this w'ay of egress was not 
permitted, logging operations on this part of the Reservation would 
be very difficult. 

The highest portion of the '*knob" is covered with scrub pine 
(Pinus virginiana Mill.) and chestnut oak (Quercus Prinus L.). 
The lower slopes and ravines are principally oak, hickory and 
beech. 
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The part of the Reservation east of the * ' knobs ' ' is rather hilly 
and is traversed by several irregular ravines. The soil for the 
greater part is a compact clay. The greater part ol this area could 
be farmed and about three hundred acres were under cultivation 
when the tract was purchased. While farming is possible it would 
not be profitable on the greater part, because the soil is not pro- 
ductive. The woodland area is a second growth composed prin- 
cipally of white, scarlet and black oaks and black hickory. 

The gi'eater part of the work at the Reservation has been the 
reforesting of the cleared fields, which were in the most part not 
profitable for farming. The controlling idea in reforesting these 
fields is to plant such species as give promise of being the best for 
use in this State. The various species are planted and managed 
in different ways to determine which should be used and how the 
best returns may be obtained. The first planting was done in the 
fall of 1904, and up to December 1, 1912, forty-six tracts have 
been planted, having a total area of 176.85 acres. A few of the 
tracts have been planted long enough to give some definite idea of 
the final results. The progress in some of them is given in another 
part of this report. Additional tracts are planted each year and 
the species used in planting are those whose silvicultural qualities 
for Indiana conditions have not as yet been determined. 

After the work of the spring planting, which is given in detail 
elsewhere, the work at the Reserve was principally the cultivation 
of the several forest tracts and of the corn crop. The forest tracts 
are pruned during the w^inter months, when no other work, except 
forest cleaning, can be done. 

FIELD CULTIVATION. 

The field cultivation consisted of cultivating the trees in cer- 
tain tracts and the corn crop. Com was used as an undercrop 
among the trees on 23.38 acres, and one field of 5.44 acres was 
planted to corn which was planted to trees this fall. The season 
was wet and help so scarce that the com was not planted until 
late. After planting, the season was not favorable for corn and a 
l>oor crop was realized. The amount and cost of cultivation in the 
forest tracts, which includes the cost of hoeing, are arranged in 
the following table. For convenience, the item of pruning is in- 
cluded in the same table. 
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Number 

of 
Tract. 


Number 

of 
Acres. 


Number 
of Times 
Hoed and 
Culti- 
vated. 


Cost of Hoeing and' 
Cultivating. 


Cost of Pruning. 


Total 
Expense. 


Total. 


One Acre 
Once. 


Total. 


Per Acre. 


6 


6.69 
2.89 
6.00 
9 92 
6.4 
2.53 
5.78 
3. 

10.1 
2.66 
1.02 
.97 
2.3 








$1 50 
1 74 
1 73 


10 22 
60 
19 


$1 50 


24 








1 74 


25 


5 

4 
3 


130 59 
14 40 
5 87 


$1 02 
37 
30 


32 32 


28 


14 40 


33 


2 10 

1 48 


33 
58 


7 97 


40 


1 48 


43 


6 
3 
3 
4 
4 
3 
2 


i9 54 
10 75 
10 66 
14 74 
3 62 
2 67 
8 67 


68 
1 19 

35 
1 38 

86 

92 
1 86 


19 54 


45-N 






10 76 


46 






10 66 


47 






14 74 


49 






3 62 


61 






2 67 


63 






8 67 










Total 


60.26 




$121 40 


10 89 


18 55 


10 38 


$129 95 









Average cost of hoeing and cultivating one acre once 10 89 

Average cost of pruning per acre 38 

EXPERIMENT TO DETERMINE THE PERIODICITY OF 
THE GROWTH OF CERTAIN FOREST TREES. 

This experiment has been conducted for the past two years and 
was continued during this year. The trees measured this year were 
the same ones used last year, except that four trees were substituted 
for the four broken off last year. In addition ten sycamore were 
measured this year. 

The measurements of the growth of the terminal of the tree 
were taken to the nearest tenth of an inch, and the measurements 
were taken at intervals of iifteen days throughout the growing 
season. In conducting the experiment it was desired to correlate 
the amount of growth mth the amount of rainfall, amount of sun- 
shine and the temperature. The amount of rainfall was taken this 
year and is given on another page, but it was impossible to secure 
data on the amount of sunshine or a record of the temp-erature. 
The species measured, age and number of trees used in the experi- 
ment are as follows: 

Trees number 1 to 10, yellow poplar, six years old. 

Trees number 11 to 20, bla<jk locust, six years old. 

Trees number 21 to 26, black walnut, eight years old. 

Trees number 25 to 30, black walnut, five years old. 

Trees number 31 to 35, catalpa, six years old. 

Trees number 36 to 40, catalpa, four years old. 

Trees number 41 to 50, chestnut oak, eight years old. 

Trees number 51 to 60, chestnut, eight years old. 

Trees number 61 to 70, pecan, eight years old. 
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Trees number 71 to 80, coffeenut, six years old. 
Trees number 81 to 85, ash, eigrht years old. 
Trees number 86 to 90, ash, five years old. 
Trees number 91 to 100, elm, five years old. 
Trees number 101 to 110, sycamore, two years old. 

The measurements and the date taken are- as follows : 
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17.8 

4.6 

7. 
10.8 

6.2 
10.1 
16. 
18.4 
10. 
16. 
14.8 
14.9 
10. 

7.8 

9.8 
27.6 
27.6 
34.5 
31.6 
27.5 
18.5 

7.2 
15.6 

7.2 
12.2 
28.7 
23. - 
24. 

7.3 
21.5 
26.6 
16. 
21.6 
15.7 
12.9 
28.7 
22.1 
25. 
34.6 
23. 
8.4 
16.6 


12.9 
19.8 
14.2 
36.7 
27.2 

9.6 
broken 
15.9 
38.2 
13.4 
36.3 
24.6 
38. 
16.1 
16.2 
15.7 

8.2 
14.3 
19. 
31. 
17.8 

4.6 

7. 
10.8 

6.2 
10.1 
16. 
18.4 
10. 
16. 
14.8 
14.9 
10. 

7.8 

9.8 
27.6 
27.6 
34.6 
31.5 
27.5 
18.6 

7.2 
15.8 

7.2 
12.2 
28.7 
23. 
24. 

7.3 
21.5 
26.6 
16. 
21.6 
15.7 
12.9 
28.9 
22.1 
25. 
34.6 
23.2 

8.4 
17.2 


13 


2 


19 8 


3 




14 2 


4 




36 7 


5 




27 4 


6 




9 5 


7 


.2 


off 


8 


16 9 


g 




38 2 


10 


* 


13 5 


11 




36 3 


12 




24 6 


13 




38 


14 




16.6 


15 




15 2 


16 




15 7 


17 




8.2 


18 




14 3 


19 




19. 


20 




31 


21 




17 8 


22 




4.6 


23 




7. 


24 




10.8 


25 




6.2 


26 




10.1 


27 




16. 


28 




18.4 


29 




10. 


30 




16. 


31 




14.8 


32 




14.9 


33 




10. 


34 




.7.8 


36 




9.8 


36 




27.6 


37 




27.6 


38 




34.5. 


39 




31.5 


40 




27.5 


41 


.7 
3.4 
1.8 
4.5 
1. 

.6 
3.6 
2.3 


18.6 


42 


7.2 


43 


15.8 


44 


7.2 


45 


12.2 


46 


28.7 


47 


23. 


48 


24. 


49 


7.3 


60 


2.3 


21.5 


61 


26.6 


62 




16. 


53 




21.6 


64 




15.7 


55 




12.9 


56 




28.9 


57 




22.1 


58 




6.8 
4.8 
3.2 
.4 
?.5 


25. 


59 




34.6 


60 




23.2 


61 




8.4 


62 




17.2 
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Tree 
Number. 


i 


lO 


1 


§ 
►5 


^ 






i 


1 


04 

i 


63 






2.9 
8.8 
7.9 
6.1 
9. 
12. 


7.1 
14. 
10.6 
10.2 
11.1 
16. 

7.3 

4.3 
16.3 
19.9 

9. 

9.1 
10.9 
10.5 
31.5 
20.1 
16.9 
23.6 
24.4 
11.9 

4.4 
12.2 
17.6 
24.7 
21.4 
16.1 
18.2 
10.5 

7.5 
18.8 
20.5 

8. 

20.7 
22. 
18.8 
21. 
15.7 
26. 

5.6 
14.2 

7.3 

8.5 

7. 

9.7 

• 13.6 

11.9 

10.6 

8.3 


14. 

20.8 

12. 

16.8 

12.9 

20.9 

12.4 

5. 

16.3 
19.9 

9. 

9.1 
10.9 
10.5 
31.5 
20.1 
15.8 
23.6 
24.4 
11.9 

4.4 
12.2 
17.7 
25.8 
27. 
16.1 
18.3 
10.1 

7.5 
18.9 
20.7 

8.3 
21.8 
23.8 
19. 
23.7 
15.8 
26.1 

7.8 
17.3 

8.7 
10.9 
10.1 
12.9 
17.6 
15.2 
14.5 
11. 


21.4 
24.3 
12.6 
20.4 
14.4 
26.8 
16.5 

5. 

16.3 
19.9 

9. 

9.1 
10.9 
10.5 
31.5 
20.1 
16.8 
23.6 
24.4 
11.9 

4.4 
12.3 
17.7 
25.8 
27.1 
16.1 
18.3 
10.2 

7.5 
21.4 
20.7 

8.3 
24.4 
36.1 
19. 
24.5 
16.8 
26.1 
12.8 
21. 

9.8 
14.7 
13.6 
16.6 
22.8 
20. 
19.6 
15.5 


21.5 
24.6 
13.3 
20.7 
14.9 
27.4 
16.6 

6. 

16.3 
19.9 

9. 

9.1 
10.9 
10.5 
31.5 
20.1 
15.8 
23.6 
24.4 
11.9 

4.4 
12.3 
17.7 
25.8 
27.1 
16.1 
18.3 
10.2 

7.5 
22.2 
20.8 

8.3 
26. 
37. 
19. 
25. 
15.8 
26.2 
16.9 
24.5 
11. 
18. 
16.4 
20. 
27.6 
24. 
24. 
20.6 


22. 

24.9 

13.3 

20.9 

14.9 

27.4 

16.6 

5. 

16.3 
19.9 

9. 

9.1 
10.9 
10.6 
31.6 
20.1 
15.8 
23.6 
24.4 
11.9 

4.4 
12.3 

iy.7 

25.8 
27.2 
16.1 
18.3 
10.2 

7.5 
22.4 
21. . 

8.3 
26. 
37.4 
19. 
25. 
16.7 
26.2 
21.4 
28.2 
14. 
21.3 
19.4 
23.5 
32.5 
27.8 
30. 
25.6 


22. 

25.7 

13.5 

20.9 

14.9 

27.4 

16.4 

5. 

16.3 
19.9 

9. 

9.1 
10.9 
10.5 
31.5 
20.1 
15.8 
23.6 
24.4 
■ 11.9 

4.4 
12.3 
17.7 
25.8 
27.2 
16.1 
18.3 
10.2 

7.6 
22.4 
21. 

8.3 
26. 
37.4 
19. 
25. 
16.7 
26.2 
29.3 
34.5 
20. 
26.8 
28.4 
26. 
40.5 
34.6 
38.5 
27. 


22. 


64 




2.6 


25.7 


66 




13.6 


66 






20.9 


67 .. 




3.6 
2.7 


14.9 


68 




27.4 


69 




16.4 


70 






1.9 
16. 
19.8 

8.7 

9. 
10.8 

9.7 
29.4 
20. 
16.8 
22.7 
24.2 
11.7 

4.3 
12.1 
17. 
21.6 
25.4 
14.3 
18.1 
10. 

6.8 
18.7 
20. 

7.4 
20.1 
21.9 
16.5 
17.9 
19.1 
22.3 

2.6 
10.3 

5.3 

6.8 

4.3 

6.8 

9. 
10.4 

7. 

6. 


5. 


71...: 




6.2 
11.2 

7.2 

3.7 

5.5 

2.9 
12.6 
12.3 

8.2 
J:7.7 
19.1 
11. 

4. 

10.4 
16.2 
16. 
15.1 

8.2 
12.6 

6.7 

6. 

9.8 
16.2 

4.6 
14.4 

9.8 
11.2 
12.7 
12.8 
12.4 
.6 

4.7 

2.8 

2. 

1.8 

2.4 

4.2 

4. 

3.9 

4.6 


16.3 


72 




19.9 


73 




9. 


74 




9.1 


75 




10.9 


76 




10.5 


77.. . 




31.6 


78 




20.1 


79 




15.8 


80 




23.6 


81 


4.1 


'24.4 


82 


11.9 


83 


.3 


4.4 


84 


12.3 


85 




17.7 


86 

87. . . 


7.8 
.3 
.4 

1.1 


25.8 
27.2 


88 


16.1 


89 


18.3 


90 


10.2 


91 




7.5 


92 




22.4 


93 


5.5 
1.8 
2.7 


21. 


94 


8.3 


95 


26. 


96 


37.4 


97 


2.6 
4.5 
1.4 
1.7 


19. 


98 


25. 


99 


16.7 


100. . . 


26.2 


101 


33. 


102 




36.7 


103 




22.4 


104 




31.6 


105 




29.7 


106 




30.5 


107 




44.8 


108.... r 




37. 


109 




42.2 


110... 




27. 









The average growth of the species for the fifteen-day intervals 
is as f oUoWs : 





May 
1. 


May 
15. 


May 

30. 


June 
14. 


June 
29. 


July 
14. 


July 
29. 


Aug. 
13. 


Aug. 
28. 


Sept. 
12. 


Poplar 


.06 


2.2 
2.14 
2.70 
4.16 
8.82 
3.08 
1.27 
7.64 
12.70 
10.99 
3.09 


6.9 
8.34 
9.87 
12.81 
9.00 
8.85 
5.87 
16.19 
18.14 
17.07 
6.65 


12.07 
15.02 
11.49 
17.32 
10.41 
14.83 

9.48 
16.68 
18.49 
17.90 

9.67 


15.21 
18.85 
11.69 
18.91 
14.17 
19.44 
13.66 
16.67 
19.15 
18.56 
12.59 


18.10 
21.29 
11.69 
20.38 
16.28 
22.19 
16.64 
16.67 
19.15 
20.38 
16.64 


19.90 
21.74 
11.69 
20.60 
16.52 
22.67 
16.90 
16.67 
19.15 
20.73 
20.29 


20.03 
21.02 
11.69 
20.60 
16.52 
22.62 
17.00 
16.67 
19.15 
20.85 
24.37 


20.90 
21.84 
11.69 
20.60 
16.56 
22.66 
17.14 
16.67 
19.15 
20.85 
30.66 


20.91 


Ixxnist 


21 89 


Walnut 




11.69 


Catalpa 




20.60 


Chestnut oak 


2.02 


16.55 


Chestnut 


22 66 


Pecan 




17.20 


Coffeenut 




16.67 


Ash 


2.3 
2.9 


19.15 


Elm... . 


20 85 


Sycamore 


33 49 
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18 Twelfth Annual Report 

The growth of the species at the end of June, expressed in the 
percentage of the year's growth, for the years 1911 and 1912 is as 
follows : It should be borne in mind, however, that last year there 
was practically no rain from the first of May until the middle of 
August. 

Per Cent. Per Cent 

1911. 1912. 1911. 1912. 

Poplar 76 73 Pecan 92 80 

Locust 77 87 Coffeenut 97 100 

Walnut 87 99 Ash 99 100 

Catalpa 83 92 Elm 61 89 

Chestnut oak 75 86 Sycamore — 41 

Chestnut 80 86 
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Field Planting. 



During the year 43.76 acres of waste fields were planted to 
forest, which is by far the greatest number of acres planted within 
any one year. The total area of old fields now planted is 176.85 
acres. 

The spring of 1912 was very rainy and consequently very un- 
favorable for planting. The ground was really not dry enough to 
wait for favorable weather so the planting was begun the last of 
April. On account of the continuous rains some of the tracts were 
prepared as many as three times before the trees could be planted. 
The trees in every tract were planted when the ground was much 
too wet and in a few tracts they were actually **mudded in./' 
Considering the conditions under which the planting was done and 
the quality of the seedlings, the percentage of the trees that lived 
is very high. 

The tracts that wore planted within the year are as follows: 

Tract 45. 

This tract contains 5.8 acres and was planted with ash and 
tulip. The soil for the greater part is a light clay loam. The tract 
is divided east and west by the wagon road into two nearly equal 
parts. The part north of the road is quite level and slopes for the 
greater part to the west. The part south of the road is traversed 
by a deep depression, extending to the southeast. 

This tract is a planting of ash and tulip or yellow poplar in a 
mixed stand to determine their relative ability to endure shade 
and 'Am to determine whether the preparation of the ground for 
planting and cultivation is advantageous or not. 

The trees on the whole of the tract are spaced 4x4 feet, and are 
planted alternately in the rows so that the same species do not stand 
opposite in successive rows. The part north of the road had not 
been farmed for several years and was prepared for planting as for 
corn. The seedlings were planted in this part with the hoe and 
received three cultivations during the year. The part south of 
the road had been farmed for the past few years in com and was 
practically free from weeds. This part was disked and marked oflp 

(19) 
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in order tiiat the trees could be correctly spaced. The trees were 
planted by inserting a spade in the ground, working it back and 
forth to loosen the earth, then dropping the seedling in the hole and 
firming the earth with the foot. This kind of planting is known 
as the **Fock in'' method, and the term will be used later in this 
report where this method of planting wa^ employed. The trees 
in this pai't received no cultivation. 

The expense of planting this tract has been unduly heavy be- 
cause the continued rains made it necessary to prepare the tract 
twice for planting. The fact that it was so muddy when the trees 
were planted and that the ash seedlings were so large and crooked 
that it required twice the time to set the trees that it should have, 
also added to the cost. 

A financial statement of this tract to date is as follows: 

Tfie Nortfi Part. 

May 13-17. Preparjition of ground for planting $7 50 

I^abor of pLnnting seeiUings. 10 00 

4,500 Tnlip seedlings at $3.50 per thonsand 15 77 

4,507 Ash seedlings at .$2 per thousand 9 01 

June 4 -July 0. Three plowings and hoeings 10 75 

The South Part, 

May 13-17. Preparation of ground for planting $4 50 

Labor of planting seedlings 7 00 

3,401 Tulip seedlings at $3.50 per thousand 11 90 

3,401 Ash seedlings at $2 i>er thousand 6 80 

Total expense $83 23 

Because dry weather followed the plantinoj of this tract and the 
seedlings were mudded in and were of poor quality, about 40 per 
cent, of the tulip died. Practically all of the ash seedlings lived. 

Tract 46. 

This tract contains 10.1 acres and was planted to black locust. 
It was an old cleared field, oblong in shape, which has not been 
farmed for several years. The soil is a clay loam. The surface is 
rolling, the greater part being high ground. A depression crosses 
the tract just north of the center, extending from the northwest 
to the southeast. The extreme southwest and southeast corners 
are also low ground. 

The planting of this tract with black locust in a pure stand is 
to determine the proper spaeing and the value of cultivation. Five 
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rows of volunteer seedlings were planted near the middle of the 
tract to determine whether trees grown from volunteer seedlings 
are freer from the attack of the locust borer than those grown from 
nursery seedlings. 

The tract was divided as near the center .as possible, east and 
west and north and south into four nearly equal parts. The east 
half of the tract was planted 5x5 feet and the west half 4x4 feet. 
The north half was not cultivated, while the south half received 
three cultivations. 

The whole of the tract was prepared as for com and marked out 
both ways. The trees w^ere dropped in the intersections by boys 
and planted by men with hoes. The seedlings used in this tract 
were 24 inches long and were purchased in Nebraska. They were 
of excellent quality and arrived in good condition. The volunteer 
seedlings were dug from along the roadside in Jefferson County. 

The result of the year 's growth shows that the trees on the cul- 
tivated part are almost twice as large as those on the part that was 
not cultivated. The nursery seedlings also are nearly twice as high 
as the volunteer seedlings the difference no doubt is due to the fact 
that the nursery seedlings had the better root system. 

The locust twig borer has injurer about 1 per cent, of the trees. 

A part of each quarter of the tract will not be pruned and the 
remainder will be pruned to contrast the natural and artificial prun- 
ing. 

The financial statement of the tract to date is as follows: 

May 2. Preparation of the ground for planting $33 90 

Labor of planting seedlings 20 50 

21,084 seedlings from nursery at $3 per tliousand 65 95 
7(X) seedlings dug from roadside. 5 75 

June 10-July 9. Throe cultivations 10 65 

Total $136 75 

Tract 47. 

This tract contains 2.66 acres and was planted to linn or bass- 
wood. The general form of the tract is rectangular. It was a 
cleared field which was planted to corn last year. The surface is 
nearly level with a southwest aspect. The soil is a rather porous 
clay loam. 

This tract was planted with linn for the permanent stand, 8x8 
feet on the quincunx plan. When the linn are large enough to 
compete, black locust will be planted at the 4-foot intervals be- 
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tween the linn. It is planned when the tract needs thinning to re- 
move the locust, which is expected to be of sufficient size to make 
posts and stakes. 

The tract w^as prepared for planting as for com and the seed- 
lings planted with hoes. The tract was undercropped with com 
and cultivated four times during the season. The seedlings came 
from Nebraska and arrived in good condition. The trees have done 
well for this .species and practically every seedling lived. 

The financial statement of this tract to date is as follows. The 
credit of the undercrop is based on the current local market. 

May 3, 1912. Preparation of the ground for planting $8 55 

Labor of planting seedlings 3 82 

1,6C4 seedlings at $15 per thousand 24 96 

150 pounds fertilizer 1 87 

Planting corn and seed com 1 25 

June 12-Jul.v 12. Four cultivations 12 24 

Total $52 69 

Credited by 13 bushels of corn at 40 cents per busliel $5 20 

(Credited by 37 shocks of fodder at 5 cents jyer shock 1 85 

7 05 

Total expense to date less credits $45 64 

Tract 49. 

This tract contains 1.02 acres and was planted with wild cherry. 
The soil for the greater part is a compact clay. The surface has 
a southeast aspect. The area was a cleared field and was planted 
to corn for the past few years. 

The tract was planted with wild cherry for the permanent 
stand, 8x8 feet on the quincunx plan. It is planned to plant locust 
at the 4-foot intervals between the wild cherry, when the latter are 
able to compete with the locust. The locust are to be removed when 
the planting needs thinning. 

The tract was. prepared for planting as for corn and the seed- 
lings were planted with hoes. The tract was undercropped with 
corn j)jid received four cultivations during the season. The seed- 
lings were purchased in Nebraska and arrived in good condition. 
The number ordered was not enough to plant the tract and it will 
be finished next spring. The seedlings practically all lived and 
showed a good growth. 

The financial statement of the tract for the year is as follows: 
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May 2. Preparation of the ground for planting $3 90 

Labor of planting the seedlings 1 24 

Labor of planting com, and seed corn 70 

75 pounds fertilizer 93 

400 seedlings, 12-lS inch 4 00 

May 2-July 24. Four cultivations 3 62 

Total $24 39 

Credited by 2 bushels of corn at 40 cents per bushel $0 80 

Credited by 6 shocks of fodder at 5 cents i)er shock 30 

3 10 

Total exiKinse to date less credits $23 29 

Tract 50. 

This tract contains 3.14 acres and was planted with white oak. 
It was a wornout field which had grown up in bushes. It was 
planted after cleaning with an ax, to contrast MTith tract No. 57, 
which was not cleaned before planting. The tract was formerly 
wooded with white, black and post oak as the principal stand. The 
soil is a compact clay. The tract is traversed by a ravine which 
begins at the northwest comer and extends southeast, dividing it 
into two nearly equal parts. The surface drainage is good. 

To facilitate planting and in order that the nuts could be 
planted in straight rows the tract was marked off with a single 
shovel into rows four feet apart. 

Ten bushels of nuts were ordered to plant this tract and No. 
57. The nuts on arrival were given the gravity test and 6^ bushels 
floated. A good many of the nuts were ** stung." 

The ea&t half of the tract was planted with nuts that floated 
and four nuts were planted in a hill. The west half was planted 
with the heavy nuts and three nuts were used in a hill. The nuts 
were covered from one to one and a half inches deep. The nuts 
for the planting were obtained from east of the Alleghany moun- 
tains, because the white oak did not fruit in our area last year. 

Very few of the nuts germinated, which may have been either 
on account of the poor quality of the seed or because of their 
having been covered too deep. The planting was ill-advised last 
year, not only because of the quality of the seed but also on ac- 
count of the high price of the nuts. The tract was replanted in 
October, 1912, with seed obtained from Putnam County, Indiana. 
These seeds were given the gravity test and only 14 per cent. 
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floated. The seed were planted by workmen who made a seed bed 
by loosening the ground with a hoe and pressing the three seeds 
into the earth with the foot. 

The financial statement to date is as follows : 

Nov. 25, 1911. T^bor planting nuts, 27 hours at 17^ cents $4 72 

Marking off ground 1 62 

4 bushels nuts at $2.75 per bushel 11 80 

Oct. 24, 1912. Labor planting nuts, 58 hours at 17^ cents 9 86 

5 bushels sound nuts at $1.30 per bushel delivered 6 50 



Totiil exi>ense $34 50 

Tract 51. 

This tract contains .97 acres and is planted to Cottonwood 
(Populus deltoides). The soil is a compact clay with poor drain- 
age, although the east border is a small stream. The tract is a 
small **flat'' along a creek. The tract was prepared as for com 
and marked out both ways 4x4 feet. The seedlings were planted 
in the intersections with hoes. The seedlings came from Nebraska 
and aiTived in good condition. Although the tract was cultivated 
four times during the season, the seedlings did not grow much. 
This may have been because the seedlings were very spindling and 
were planted when the ground was extremely wet. However, prac- 
tically every seedling lived. 

The financial statement to date is as follows : 

May 4, 1912. Preparation of ground for planting. , $3 60 

Labor planting seedlings 3 00 

2,717 Cottonwood seedlings, 12-18 inch, at $1.70. . 4 61 

June 14-July 24. Four cultivations 2 67 

Total expense $13 88 

Tract 53. 

This tract contains 2.3 acres and was planted to white pine. 
It was a part of a cleared field and begins on the east side at the 
top of a sterile hill and extends westward to a small creek. About 
one-half of the tract is low and flat. The soil is a clay and the hill- 
side is quite sterile. 

This is an experiment in planting a cleared field which contains 
both high and low ground to white pine without giving the seed- 
lings any artificial shade. 
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The ground was prepared as for com and marked out both ways 
3^ X 3^ feet. On account of the rainy season the tract was pre- 
pared three times before it could be planted and when the plant- 
ing was done it was decidedly too wet in the low ground. Three- 
year old seedlings were planted in the intersections with hoes. The 
seedlings were obtained from Michigan and arrived in good condi- 
tion but were short 700 of what was ordered, which left a fraction 
of the tract not planted. A double-shovel was run north and south 
between the rows twice during the season, not so much to cultivate 
the trees as to preserve the identity of the rows for replanting. The 
weeds were permitted to grow up around the trees to shade them, 
except on the north side, where they were cut down with hoes. It 
is estimated that 60 per cent, of the seedlings survived the season. 

The financial statement to date is as follows : 

May 2-14, 1912. Preparing the ground for planting $9 00 

Labor planting the seedlings 8 Oo 

8,500 3-year-old white pine seedlings at $2.50" 21 25 

Box and transportation on trees 3 30 

June 10-July 10. Two plowings and one hoeing 8 57 



Total expense $50 12 



Tract 55. 



This tract contains 4.96 acres and is planted to shellbark hick- 
ory (Hicoria ovata). The greater part of the tract is low and flat. 
The east side is the base of a white-black oak ridge and the west side 
is bounded by a creek. The general aspect is that of a western 
slope. 

The purpose of this tract is to determine with what success a 
cleared field may be planted to hickory in the fall. The ground 
was prepared for planting as for com and marked out both ways 
4x4 feet. The nuts were dropped in the intersections and covered 
from 1 to 1^ inches deep. Seven bushels of the nuts used were ob- 
tained from southern Ohio. When given the gravity test, 4J bushels 
floated, and when sorted to detect wormy nuts, J gallon of such 
were found. Two bushels were obtained from near Henryville, In- 
diana. When given the gravity test three gallons floated and when 
sorted ^ gfl!lon was found to be wormy. The wormy nuts were 
not planted. In this planting five nuts were planted to each hill, 
two heavy and three light. At the end of this year about 40 per 
, cent, of the hills contained a seedling, ajid it is expected that seed- 
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lings will appear later in the remainder of the intersections. The 
rodents did some damage in this tract last year before freezing 
weather. 

The financial statement of this tract is as follows: 

Oot. 16, 1911. Preparation of the ground $8 25 

Labor planting the nuts 7 09 

7 bushels of nuts IS 60 

Total expense $33 94 

Tract 56. 

This tract contains 3.] 6 acres and was planted to burr oak. The 
surfaxie is low and flat and the soil is a clay, locally known as 
** crayfish'' land. 

This tract represents an attempt to reforest a cleared field with 
burr oak by planting the seed in the fall. The ground for plant- 
ing was prepared as for corn, and marked out both ways 4x4 feet. 
The advantages of preparing the ground by plowing are, that it 
gives the nuts a more favorable chance for growing the first year 
and the work of planting can be more quickly done. Then, too, the 
mice are liable to do more damage when the ground is thickly 
covered with weeds. It is questionable, how^ever, whether the ad- 
vantages will justify the additional expense. Three nuts were 
dropped in each intersection and covered 1-1^ inches deep. The 
nuts were collected in Putnam County near Russell ville. 

In the winter mice took a few of the seeds and late in the spring 
just as the seedlings were peeping through the ground, the ground- 
hogs found the tract and did destructive work. In spots they robbed 
every hill. It is believed that every hill would contain a seedling 
if it had not been for mice and ground-hogs. *The present stand is 
about 40 per cent. 

In the fall of 1912, the tract was gone over and the hills not 
containing seedlings were again planted. This took considerable 
time, since the young seedlings were not as high as the weeds. 
Three seeds were planted in each hill. The ground was first loosened 
with a hoe, the seed dropped on the loose ground and pushed into 
the earth by tramping. • 

The high price paid for seed the first year was due to the fact 
that the crop of this species was practically a failure which made 
the seed hard to procure. It wnll be noted that more bushels of 
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seed were used to replant than were used for the original planting. 
This is accounted for by the fact that the seed used for replanting 
were much larger. 

The financial statement of this tract is as follows: 

Oct 15, 1911. Preparation of the ground $11 03 

Dec. 8, 1911. Labor planting nuts, 36 lioui*s at 17^ cents 6 30 

14i bushels of nuts, delivered 31 00 

Oct 28, 1912. Labor planting nuts, 42^ hours at 17i cents 7 44 

15 bushels of nuts, at $1.13, delivered 16 95 

Total $72 72 

Tract 57. 

This tract contains 2.75 acres and is planted to white oak. The 
tract is really a hillside with a northeast aspect and is surrounded 
by woods. The greater part was originally wooded with white and 
black oak, the higher part with post and black jack oak. 

This tract represents an attempt to reforest a womout field, 
which had grown up in sassafras, sumac, blackberries, etc., with 
white oak, without antecedent cleaning. The greater part of the 
tract was fairly clear, since the bushes had formed clumps only in 
scattered patches. 

The seed was planted with hoes, three in a hill and covered about 
an inch deep. They were planted approximately 4x4 feet. The 
seed was a part of the lot used in tract No. 50. This planting was 
an entire failure and it was necessary to replant it. This was done 
in the fall of 1912. The seed was planted with hoes and spaced as 
in the first planting. The ground was loosened up with a hoe, the 
seed dropped and pushed into the ground with the foot. By mak- 
ing a seed-bed for the nuts it took more than twice as long to 
plant them as it did the first time. The seed for this planting was 
obtained from Putnam County, Indiana. 

The financial statement for this tract is as follows : 

Nov. 22, 1911. Planting nuts 27 hours at 17i cents $4 72 

43 bushels of nuts at $2.95 per bushel, delivered 14 00 

. Oct. 26-28, 1912. Planting nuts, 52 hours at 17i cents 9 10 

4i bushels of sound nuts at $1.30 net delivered. . 5 85 

Total $33 67 
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Tract 58. 



Upon this tract the purpose is to determine experimentally the 
mosit profitable method of managing a second growth woodland. 
An area of ten acres in the form of a square was selected for this 
experiment. This was divided into five equal parts which are desig- 
nated as compartments A, B, C, D and E, each part extending 




This part is 
to reaain 
natural. 



(A) 



ThiB part 
was reinforc- 
ed with nuts 
and seedlings 
without any 
cleaning. 



(B) 



This part 
received a 
forest clean* 
ing. 

The brush 
was piled on 
the north 
half and 
scattered on 
the south 
half. 



(C) 



High ground south of creek 



Biis part 
received a 
forest clean' 
ing and the 
brush burned, 



(D) 



This pa;rt 
received a 
forest clean- 
ing, the 
brush burned, 
and reinforc- 
ed with nuts 
and seedlings 



w 



diagrammatk!; drawing of woodlaud tract no. 58. 
Plate No.l. 

across the tract. The tract selected has diverse conditions but the 
parts are uniform. The south part is high and the north is low. 
The surface is rolling with an average elevation of about 600 feet. 
The soil is a compact 3la.y and is locally known as ** white-black'' 
oak land. The tract w^as burned over in 1891, which injured nearly 
all of the trees. Later all of the merchantable timber was removed 
and a few trees old enough to produce seed were left. Since the 
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fire the tract has not been pastured and no attempt has been made 
to regenerate it. 

The diagrammatic drawing shows the plan of this experiment. 
Compartment A is to receive no attention and is to remain as when 
surveyed. Compartment B is to receive no cleaning, but it to be 
reinforced with seed and seedlings. Compartment C received a 
forest cleaning and is to be left to natural regeneration. The green 
material that was cut on this compartment was scattered on the 
south half and on the north half was piled in small piles. This 
was done to demonstrate that brush would rot quicker if scattered 
than if piled and that in case of fire the damage would be less. 
Compartment D was given a forest cleaning and the brush burned 
and then was left for natural regeneration. Compartment E was 
given a forest cleaning, the brush burned and is to be reinforced 
with nuts and seedlings. The plan to reinforce parts B and E with 
seedlings was only partially carried out this year and will be com- 
pleted in the spring of 1913. Last year there was no crop of acorns 
and the hickory nuts which were stratified for spring planting were 
tal?en by rodents. It was planned in doing the spring planting on 
the Reserve to utilize any surplus seedlings that might be left from 
other plantings to reinforce parts B and E. The seedlings ar- 
rived in a bad condition and there were not enough good seedlings 
left to thoroughly'- reinforce these parts. This work will be com- 
pleted next spring. There was a surphipi of acorns left from other 
plantings this fall, which were planted in this tract. 

The financial statement of each part for the year is as follows: 

ComDartment A, 
No expense on this companinenr. 

Compartment B. 

Mar. 18, 1012. Planting nuts 4 hours at 17^ cents $0 70 

Mar. 18, 1912. i bushel walnuts 35 

May 0, 1912. Planting trees, 3 hours at 17i cents r.2 

May 9, 1912. 200 locust seedlings 60 

Oct 30, 1912. Planting nuts, 26 hours at 17^ cents 4 55 

Oct. 30, 1912. 2^ bushels white oak acorns at $1.30 delivered. . 2 92 

Nov. 9, 1912. Planting walnuts, 2^ hours at 17^ cents 43 

Nov. 9, 1912. 1 bushel hulled walnuts r^0 

Total $10 57 
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Compartment C. 
1912. 

Feb. 29-Mar. 14. Cleaning, 55i hours at 17^ cents $9 71 

Piling brush, 10 hours at Hi cents 1 75 

Cutting wood, 6 hours at 17 J cents 1 05 

Total $12 51 

Credited with 1 cord of wood at $1 per cord 1 00 



$11 51 
Compartment I), 
1912. 

Jan. 26-Mar.' 20. Cleaning, 40 hours at 17^ cents $7 00 

Burning brush, 37 hours at 17i cents 6 47 

Cutting wood, 47 hours at 17^ cents 8 22 

Totiil $21 69 

Credited with 8 cords of wood at $1 lyer c*ord 8 00 

$13 (V.) 
Compartment E. 
1912. 

Jan. 23-Mar. 14. Cleaning, 40^ hours at 17i cents $7 08 

Burning brush, 30^ hours at 17i cents 5 31 

Cutting wood, 85 hours at 17^ cents 14 87 

May 7-17. Planting trees, 28i hours at 17i cents. 4 98 

Planting trees, lOi hours at 7i cents 78 

1,967 tulip trees, 12-24 inch, at $3.50 6 87 

600 locust, 18-24 inch, at $3 1 80 

102 sweet gum, 24-36 inch, at $4 41 

339 ash, 18-24 inch, at $2 68 

621 Cottonwood, 12-18 inch, at $1.70 1 0(3 

127 basswood 1 80 

Nov. 1, 1912. IManting nuts, 23J hours at 17^ cents. : 4 11 

2i bushels white oak acorns at $1.30 3 25 

Total $53 03 

Credited with 16 cords of wood at $1 i>er cord 16 00 



$37 03 



By the term forest cleaning, as applied to this tract, is meant 
the removal of all undesirable material, such as dead, defective and 
surplus trees, vines, bushes and all trees of a low commercial value, 
such as dogwood, ironwood, redbud, sassafras and sumac. 

In order to obtain an idea of the kind, size and amount of the 
green material removed, the amount removed from an average half 
acre of compartment C was tabulated and is as follows : 
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Coppiced Sprouts. 



1 in. 2 in. 3 in. 4 in. 



Wliite Oali 257 

Black Oak 67 

Scarlet Oak... 52 

Post Oak 9 

Hickory 175 

Maple 5 

Sassafras 2 

Ironwood 2 

Black Gum 3 

Dogwood 41 

Sumac 18 

Grapevine 19 

Greenbrier 64 

Blackberry 2 



74 

19 

19 

5 

2 



Seed Sprouts. 

1 in. 2 in. 3 in. 4 

White Oak 13 1 

Black Oak 2 2 

Scarlet Oak.... 1 

Post Oak 2 . . 1 ^ 

Hickory 71 .. 1 

Maple 2 

Sassafras 84 

Ironwood 1 

Dogwood 16 

Sumac 334 

Grapevine 10 

Greenbrier 11 



in. 



Total 



547 







Total 716 120 13 4^ 

In order to get an idea of the composition and size of the stand 
of each compartment, in October of 1912 one-half acre of each was 
calipered. A strip from the east side of each compartment, two 
rods wide, extending the full length of the compartment, which is 
forty rods long, was selected. The circumference of every tree and 
shrub was taken breast-high. 

The measurements of compartment A, which received no forest 
cleaning, and compartment E, which was cleaned, are given. A 
comparison readily shows how many *'weed trees'' and defective 
ones there are, which should be removed. 

The folloAving is a table of the measurements and stand on half 
an acre of compartment A : 
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8.9 
9.5 
9.6 
10.2 
10.5 
11.6 
12.5 
13.3 
14.4 
14.6 
15. 
17.3 
17.8 
18.8 
19.8 
23.3 
24.5 
24.9 



1.801 



528 



113 



37 



47 



79 



50 



55 



360 



The following is a table of the measurements and stand on half 
an acre of compartment E : 
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'■ .,..,.,. • .. Tract 59; ... . : 'i ' ;.: - /l-T ,i •.. 

Tliis tract' was an old field which joins T^ract 46 on the west. 
The area is ,t,w(>, Rn(}, ^^eyen-tenths .£^cre^ wd was planted to black 
locust. There are no records prior to 1909 to show how this tract 
was managed. On the north part there are about one hundred wal- 
nuts which show three years' growth, and it is inferred that se^ed 
were planted kbdtit, four years ago on the tract and that the present 
stand 6f Valnut 'is'thfe result of this planting. On the south part 
are about . eight hundred and fifty black locust which show three 
years 'growth. They are planted in rows, and from the irregularity 
of the stand it appears that this area was planted to utilize a sur- 
plus lot of seedlings. 

Since the tract contained so many good thrifty trees it was de- 
cided to complete the planting with locust to contrast with Tract 
46,.\frhith was planted at the same time with the same qualiiy of 
seedlings after the ground was prepared as for corn. The seedlings 
were planted on the open spaces of the tract 4x4 feet by the * * rock 
in'' method. The result to date has been quite satisfactory.^ 

The financial statement of the tract to date is as follows: ' 

Apr. 10, 1012. Labor planting trees , $4 37 

3,845 seedlings, 24-ineh, at -^3 per thousand. .... 11 54 



Total ...;..•...'. . .' $15 91 

Tract 60. 

This tract contains 1.04 acres and was planted with cjiestnut oak. 
The tract is part ol: a cleared field that had not been farmed for 
ten years. It had grown up in briers, sassafras, persimmon and 
hickory. The hickories are coppice shoots, some of which are three 
inches in diameter. The original forest for the' most part was chest- 
nut oiak' and black oak. The soil is a light clay loam. The surface 
slopes; to. the. south and is broken by two ravines. 

All of the area that was not set with good species was pltoted. 
The seedlings were six to twelve inches long and were planted in 
rows .4x4 feet by the **rock in" method. The seedlings were do- 
nated by a nurseryman of Tennessee, who had them dug and could 
not sell them. It Is lestimated that they are worth at least $4.00 per 
1,000 delivered. "r: ! , 1 • !' ;. 

It IS estimated; thai' about 40 per cent, lived, and the tr^acft will 
be reinforced in the spring' of 1913. . ' ;! . , '.'. n 

The financial statement of the tract to date is as follows: !" 
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May 8; 1912. Labor planting trees $4 50 

3,000 chestnut seedlings, G-12 inch, at $4 12 00 

Total $16 50 

Miscellaneous Planting. 

It is planned to reinforce each planting until a complete stand is 
obtained. This spring the vacancies in the following tracts were 
replanted : 

In Tract 25, with an area of 8.83 acres, 5,221 tulip and 577 locust 
were required. Of the original planting of tulip, 46 per cent, and 
of the locust 19 per cent. died. The heavy death rate was due to 
a severe drought which set in immediately after planting and con- 
tinued for three months. 

In Tract 28, containing 9.92 acres, where the hickory failed to 
grow, the vacancies were planted with nuts, using two in each hill. 
Ten pounds of nuts were required to do this work. 

In Tract 43, out of 2,754 ash seedlings planted only fifteen died, 
which were replaced. 

In Tract 44, containing 3,562 locusts, 1,210 seedlings were re- 
quired to complete the stand. 

In the spring of 1912 the planting of the bank of the ravine, 
near the tool shed, to black locust was continued and 1,400 were 
used. 

The very steep and denuded bank of the rav^ine southwest of 
Tract 37 was also planted with black locust and 1,600 were used. 
The seedlings planted on the two banks practically all lived. 

Proposed Field Planting for Fall ob 3912 and Spring of 1913. 

The following is a list of the plantings proposed for the fiscal 
year 1912-1913. The species to be planted have been decided upon, 
but it may be necessary to make some changes because the species 
desired may not be obtainable. 

Tract 52 is a low, flat, cleared area of .89 acres, which will be 
planted to cypress if the seedlings can be secured at a reasonable 
price. 

Tract 54 is a cleared field, containing 5.44 acres, which was 
planted to corn in 1912. The greater part is high ground, which 
will be planted with nuts of black hickory. The* high ground ends 
in a flat, which will be planted with nuts of the big shellbark 
hickory. 
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Tract 61 is a part of an old field and contains 3.73 acres, which 
will be planted with seedlings of sycamore. Half of the tract is 
low and half high ground, which will show the effect, if any, of 
different soil conditions. One-half of the tract will be planted 4x4 
feet and the other half 5x5 feet. The eft'ect of cultivation will be 
shown by cultivating one-half and not cultivating the other half. 

Tract 62 contains 3.1 acres and joins Tract 61. This tract was 
planted with seed of sycamore in November. A detailed account of 
this planting is reserved for our next report. The spot method 
was used and a part was spaced 4x4 feet and a part 5x5 feet. Tracts 
61 and 62 are an old field. The west half of these tracts is high 
ground and the east half is low ground. The two tracts are planted 
to sycamore to show the adaptation of the species to soil conditions, 
the two methods of propagation and the effect of spacing and cul- 
tivation. 

On account of the abundance of timber the sycamore has re- 
ceived little attention' and is usually regarded of little value. In 
recent years its uses have been extended until now it ranks with 
our leading timbers. In southern Indiana it is especially sought 
for chair stock. It is now being extensively used for butcher blocks, 
berry boxes, trunk slats, tobacco boxes and crating, as well as for 
building material. 

Tract 63, with an area of 3.6 acres, was planted late in November 
with seed of red oak. Half of the tract is high and half low ground, 
which will give an opportunity to contrast the different soil con- 
ditions. A detailed account of this planting will appear in our 
next report. 

Tract 64 is low, wet ground and will be planted with sweet gum. 

Tract 65 is a part of a cleared field which is badly eroded and 
wall be planted with ailanthus by the **rock in'' method. 

Tracts 70, 71, 72 and 73 have a combined area of 8.34 acres. 
The soil is an upland clay, and all of the tracts have practically the 
same soil and surface conditions.. It is planned to plant these tracts 
with scrub pine. This species is already weil established on these 
tracts and is one of the most rapidly growing trees on the Reserve 
One of the tracts will be reinforced with seedlings, a part of which 
will be planted 4x4 feet and a part 5x5 feet. Another tract will 
be reinforced with seed by using the seed spot method. Different 
spacing in planting the seed on this tract also will be tried. An- 
other tract will be plowed and seed will be planted by the seed spot 
method. The fourth tract will be plowed and planted with seed- 
lings. 
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: ('. The planting of tUeset f ojr,!!aid5oii^ipg t|:acl;s. by. different methods 
and keeping an accurate account 6f the expei?^ j^cijri'ed in plant- 
ing will demonstrate the mo^t economical ai\d' pr'ipfitable method of 
growing the species. ' , ., ; 

Tract 75 is a white oak woodland; wd coi^tains 1.45 acres. The 
stand on this tract is rather sparse atid/will. average about seven 
inches in diameter. There is'vlery littlq smUl growth on the tract. 
The stand on this tract is to be co'mplete,d with black locust to deter- 
mine whether black locust may be safely used to reinforce a wood- 
lot. 

Tract 76 joins Tract 75 and conditions on it are similar. Catal- 
pa will be used to complete the stand to determine if this species 
may be used to advantage in improving the woodlot. Negative 
results arc? expected, but the experiment should be made to show 
its success or failure. 

A Tree Breeding Experiment. 

The black locust is possibly the species best adapted for planting 
on the eroded and sterile hills of the State, but its use is very much 
circumscribed on ax^count of the ravages of the locust borer. The 
locust has been planted in small areas in all parts of the Stafe,' but 
only near the Ohio River is it practically free from the fco^r. 
Throughout the northern two-thirds of the State no/plantation 
grown from nursery seedlings is known to have reaetied .p'O^it/size 
without being seriously injured by the borer. It is^coiispicuous, 
ifowever, that volunteer locusts which are the offsprin^'bf ti^ees long 
ago introduced into a locality are much more free fpiji'the attack 
d/the borei^. ,This observation has been verified in many parts of 
thfe State, and the Jonger the trees have been introduced the more 
immune they seem to be. There are notable instances where volun- 
teer ti'ees have not been attacked in badly infested territory. The 
preceding facts are significant, and the attempt to tireed a strain 
of locust that will in a measure be immune to the attack of the 
borer appears to be worthy of trial. In view of an experiment to 
propagate a tree resistant to the borer, it is planried' also to combine 
in the experiment the selection of a tree of a 'rapid and upright 
habit of growth. 

This fall 200 well developfcd seed were gathered from each of 
rhorfe than a, hundred treei in the diifferent. parts of thQ State. The 
trees from which seed was gathered were selected with great care. 
Trees were selected as parents which were about six inches in di- 
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ameter, upright in habit of growth and free from borers, or nearly 
so. The 200 seed of each parent 'tree will' be planted next spring, 
and it is exp^ted that at least 125 will germinate. The object of 
planting exsictiy 200 seed is for the purpose of conducting a germi- 
nation test* ill order to credit each parent with the relative vitnlity 
ofthe'sfeed/-" ' * 

In this ''spring of 1914 the seedlings of each parent to the num- 
ber of .^1^5 wilUbe I>lanted, a;nd it is expected that 100 will reach 
an agerof 3'to lO.years. At this age the trees will have reached a 
size l^fficient;' to" show their' i^apidity of growth, their habit df 
growth", an& their power to resist the borer. At approximately the 
same tMe, when; there is a 'good crop of seed, one tree front the 
progeily 6f each parent tTee'Aviirbe selected to be the parent of the 
next geiierartion and the work continued as before. The dut-ation 
of the experiment will be governed by the results. * - 

Forest Cleaning. *'i 

For want of funds no forest cleaning was done other than that 
done by the custodian and teamster at times during the winter 
months when they were not able to do other work. About one hun- 
dred and fifty dollars was spent in cleaning and grubbing old fields 
to prepare them for forest planting and in cleaning the fire lines. 

Insect. Damage. 

The blister beetle (Macrobasis unicolor Kirby) appeared in the 
Kentucky coifee-nut planting on May 27, and before it left it par- 
tially defoliated the trees. 

This year the larvae of the catalpa sphinx was noted for the first 
time on June 3. The date 'of the first appearance of the second 
brood wafioon tluly 25. The first' brood partially defoliated the four 
tracts ofii^s^alpa. The second (broad "was by farthie more destructive 
and compte^tely: defoliated Tracts !33r*anj& 42, except a portion of 
Tract 33,' iwMfeh was sprayed' Avith arsenate 'of' lead! i The' greater 
part of Tpfii^'i^^!. Was completely defoliated:' Tract 21 was only 
partially defoliated. Okservations were .'m^de'bnbott broods to 
determine what percentage Vas" parasitized, and very few iridSvid- 
uals in either brood ^ere found to be parasitized. . • ' ' T ! 

An attack of the catalpa sphinx in. a /caJbalJ)a -plantation fur- 
nishes a difficult problem. To control the larvse by spraying is 
too expensive. If a single treatment would end the trouble one 
would be justified in spraying to rid the plantation of them, but 
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when they are likely to invade it more or less each year for a num- 
ber of years the cost of spraying becomes prohibitive. The most 
feasible method to control the catalpa sphinx is to keep hogs in 
the lot from the middle of June to September. The hog& by tramp- 
ing and rooting destroy many of the larvae when they fall to the 
ground and the pupae in the ground. Chickens aJso are usually 
very fond of the larvae, although some floeks are found that do not 
care for them. Where it is not convenient to turn hogs into a plan- 
tation it is a choice between the expense of spraying or having the 
trees defoliated, which means a very slow growth. There is a 
catalpa plantation about one mile north of Sullivan that is about 
40 years old, which is annually twice defoliated. As a result the 
trees on the interior of this plantation will not average over six 
inches in diameter. The sphinx is now common throughout the 
southern half of the State, a condition which presents a serious ob- 
jection to the planting of catalpa in this region. This pest is spread- 
ing in the State and plantations that have been free heretofore 
were attacked this year for the first time. 

Forest Fires. 

During the past year no fire escaped on the Reserve and at no 
time was it threatened by an invading fire. The fire lines are kept 
clean and every precaution is taken to avoid fire. 

General Impro\^.ments. 

The administration building is constructed of logs, and the 
length and size of the logs are such that there is considerable ex- 
pansion and contraction due to atmospheric conditions, which re- 
sults in a constant loosening of the chinking between the logs. 
Last winter because of this the house could not be comfortably 
heated. It was therefore decided to ceil the rooms on the inside. 
All of the chinking on both sides was removed and replaced by 
new. The interior of the house was given two coats of paint and 
the porches were painted. The building is now in first-class condi- 
tion, both inside and outside. 

The roads through the Reserve are maintained at a cost of about 
$50.00 per annum. The greatest expense is in maintaining the hiE 
road on account of landslides. 
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In order to correlate the growth of the trees with the annual 
amount of rainfall, a standard rain gauge was established on the 
Reserve and the daily amount of precipitation is recorded. A 
tabulated statement of the amount since March 1, 1912, is as fol- 
lows : 



Day, 


March. 


Snow. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


0.00 

0.08 

0.40 

0.00 

0.00 

0.00 

0.08 

0.40 

0.05 

0.00 

0.24 

0.14 

0.02 

0.13 

0.60 

0.00 

0.00 

0.00 

0.17 

0.17 

0.63 

0.00 

0.29 

0.94 

0.02. 

0.00 

0.00 

0.46 

0.24 

0.00 

0.00 




0.18 
0.59 
0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.02 

T 
0.00 
1.02 
0.00 
0.00 
0.00 

T 

0.70 
0.00 
0.00 
0.00 
1.69 
0.02 
0.02 
0.93 
0.01 
0.00 


0.00 
0.00 
0.00 
0.09 
0.25 
0.97 
0.11 
0.07 
0.05 
0.00 
2.10 
0.19 
0.00 
0.00 
0.00 
0.42 
0.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.23 
0.00 
0.00 
0.43 
0.46 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.29 
0.39 
0.16 
0.64 
0.31 
0.02 
0.00 
0.09 
0.00 
0.00 
0.00 
0.00 
0.10 
0.00 
0.24 
0.01 
0.00 
0.00 


0.00 
0.00 
0.08 
0.17 
0.00 
0.06 
0.00 
0.00 
0.00 
0.08 
0.00 
0.00 
0.00 
0.00 
0.00 
0.09 
0.00 
0.20 
0.00 
0.00 
0.92 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.00 
0.00 


0.00 
0.03 
0.14 
0.00 
0.00 
0.00 
0.12 
0.10 
2.59 
0.07 
0.00 
0.80 
0.00 
0.38 
0.00 
0.00 
0.00 
0.00 
0.37 
0.92 
0.07 
0.00 
0.27 
0.00 
0.00 
0.00 
0.00 
0.00 
1.48 
0.00 
0.00 


0.00 


2 


0.9 
3.8 


0.00 


3 


0.00 


4 


0.00 


5 




0.00 


6 




» 0.00 


7 




0.00 


8 




0.00 


9 


0.8 


0.00 


10 .. 


0.00 


11 


1.5 


0.00 


12 


0.00 


13 




0.00 


14 




0.14 


15 




» 0.24 


16 




0.84 


17 




0.81 


18 




0.00 


19..* 




0.00 


20 




0.00 


21 .-. . 




0.00 


22 




0.10 


23 




0.00 


24 




0.00 


25. 




0.34 


26 


. 


0.64 


27 




0.00 


28 




0.00 


29 




0.00 


30 




0.00 


31 




0.00 








Sum 


5.06 


6.19 


5.75 


5.75 


2.29 


1.64 


7.34 


4.11 



The sum for the seven months is i 
the State. 



. 13 inches, which is much in excess of the annual average for 



Visitors. 



The Forest Reserve is located in Clark County, one mile north 
of Henryville. It may be reached by the Pennsylvania Railroad 
by going to Henryville. The Indianapolis and Louisville Traction 
Line touches the Reserve on the east and all local cars will stop at 
the Reserve station. Every one interested in forestry is invited to 
visit the Reserve at any time. 

A general invitation was extended the public to visit the Reserve 
on July 25, 1912, and over fifty persons from different parts of the 
State responded. 

During the year 384 persons registered at the Reserve, coming 
from the following states : Three hundred and forty-five from Indi- 
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ana, twenty-six from Kentucky, four from New Mexico, two each 
from California and Illinois and Pennsylvania, one each from 
Iowa, Ohio and Oregon. . . .' 






\ " : Receipts from Sales. 

The receipts from sales for the fiscal year were as follows : . 

Feb. 5.. 1912. Chas. Guernsey, 27 shocks fodder at 10 cents. ... .. $2. 70 

James Boling, 40 shocks fodder at 10 cents 4 00 

June 17, 1912. Chas; Guernsey, 12 shocks fodder at TO cents.:;' 1 20 

Mr. BeswlOk, 1 bushel corn at $1 : . . -. 1 00 

Jonas [Deaij, 15 shocks fodder at 10 cents. . . I 50 

Heiiry Ivicfiardson, 5 shockjs fodder at 10 cent^.. 50 

Sept. 5, 1912. Marion Burton, 1 bushel corn at $1.. . J. ....... :' 1 00 

Henry Richardson, ; 1 bushel corn at $1 . . . i . . ; . . '' 50 

I ■ : : j ■ : ! ' ' ! • --- 

Total . . . . : i . . t . : ^12 40 

; , : ,.: ■.. I i:::- 

REPORT ON THE PROGRESS OF SOME OF T^fi FIRST 
TRACTS PLANTteD ON THE RESERVE, j 

The Reservation is in reality a forest experimental station: From 
the beginning forest tracts have b^enf planted and mana^edi with the 
view of determining the species best adapted for forest! panting in 
Indiana. While the age of the tracts is not sufficient to warrant 
any definite conclusions as tot th^ final results, yet the public may 
be interested in the progress of some of the oldest tracts. 

In determining the progress of a tract the circumference and 
height of a sufficient number of trees were takeii on different parts 
of the tract to represent the average growth of the whole. On small 
tracts all or one-half of the trees ,\vere measured. On the larger 
tracts, all of which are irregiilar in outline, ten rows were meas- 
ured. The rows were selected so as to represent average conditions 
of growth, and a pferiiianent record was m&xie of their location. The 
average circumference and the average height were obtained by 
combining the measurements of all the trees taken. These aver- 
ages do not represent the true progress of the tract and are mis- 
leading, from the fact that a majority of the trees measured were 
trees already overtopped by the trees which represent the future 
stand. The real progress of the tract should deal only with aver- 
ages of the dominant trees, and all suppressed and intermediate 
ones should be dropped. The number of trees to be regarded as 
dominant will depend upon the species and the period of rotation. 
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Ordinarily not more than 200 trees of the hardwood group can 
mature on aii-fwr^- T^he^^aYewge growth -^of thfe'^traxjtut mtccessive* 
periods should be obtained by taking the average growth of the 
number of trees represented at the final cutting. 

Tract 1. White Ash. 

This tract was a cultivated field which was planted with the 
seed of ask in November, 1904. The ground was prepared as for 
com and the seed drilled thickly in rows, which were made about 
five feet apart. The trees were given a limited cultivation for two 
years. In the fall of 1906 the rows werp thinned, leaving the trees 
approximately five feet apart in the rows. The trees were given 
somfe cultivation for the next four years. In the winter of 1909 all 
of the tract was pruned, except ten rows which were left to grow 
natural. The part that was pruned was divided. One part was 
given a moderate pruning, iii which only the lower and larger side 
branches and terminal forks were removed. The other part was 
given a severe prtining. The greater number of the trees were 
pruned to a switch. As a result of the severe pruning many were 
broken off by a windstorm on May 30, 1910. Those broken oflf 
were at oi!ic^ coppiced. 

;In October, 1912, the circumference and height were taken of 
all of the trees in the ten rows that were never pruned and in ten 
consecutive rows each of the parts that were given a severe and 
modera'te pruning. The rows containing the severely pruned trees 
were much shorter and consequently fewer trees were measured. 
The soil conditions on the three parts are practically the same. It 
would be expected that the trees that were not pruned would have 
the greatest circumference and those that were severely pruned 
would be the tallest, which is somewhat at variance with the follow- 
ing liable. 

The stand in the parts not pruned and moderately pruned is 
practically complete, 5x5 feet, whereas in the part severely pruned 
the stand is about 60 per cent, a condition due to the storm referred 
to above. It may be said, however, that the present stand is suffi- 
ciently dense. See Plates 2 and 3. 

The following table gives the circumference and average height 
of the trees in the tlu'ee parts and represents the growth for eight 
years from the seed : 
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Plate No. 2. Ash in Tract 1, which have received a moderate pruning. The 
trees are eight years old from the seed and have an average circum- 
ference of 2.6 inches and an average height of 134.3 inches. 



Digitized by 



Google 




Plate No. 3. Ash in Tract 1, which received^a severe pruning. The trees 
are eight years old from the seed and have an average circumfer- 
ence of 2.9 inches and an average height of 142 inches. 
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Trees Not Pruned. 


Trees Moderalely. Pnuijpd. . 


. ^Trees Severely Pruned. 


Number 


Circum- 


Average 


Number 


Circum- Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. H^iight. 


Trees. 


ference. 


Height. 


3 


1. 


76. ■ 


2 


1. 


74. 


3 


J 


73. 


7 


1.1 


SI. 5 


12 


1.1 


75.9 


2 


i!i 


78. 


|7 


1.2 


92.4 


10 


1.2 


82.7 


3 


1.2 


86. 


12 


1.3 


108. 


12 


1.3 


80.5 


3 


1.3 


.79. 


8 


1.4 


105. 


10 


1.4 


89.3 


3 


1.4 


91/ 


11 


1.5 


88. 


11 


1.5 


98.8 


1 


1.5 


84. 


15 


1.6 


102.3 


10 


1.6 


104.4 


3 


1.6 


89.5 


9 


1.7 


104.5 


10 


1.7 


, 106.5 


2 


1.7 


107. 


12 


1.8 


106.8 


20' 


1.8 


^ 108.7 


1 ' 


^ 1.8 


112. 


13 


1.9 


113.9 


ir 


1.9 


109.8 


5 


•1.9 


107. 


28 


2. 


116.2 


15 


2. 


106.7 


3 


2. 


111.1 


18 


' 2.1 


121.9 


13 


2.1 


122. 


4 


2.1 


101.1 


26 


" 22 


127. 


13 


2 2 


122.1 


5. 


2.2 


109.7 


26 


2.3.. 


132.6 


18 , 


,.. 2.3 


118.5 


3 


2.3 


132.5 


17 


2.4 


127.9 


12 


2.4 


127. 


4 


2.4 


122.4 


^ 


2.5 


138.8. 


20 


2.5 


117.5 


10 


2.5 


125.3 


2.6 


137.6 


16 


2.6 


137.1 


9 


2.6 


134. 


24 


2.7 


141.6 


6 


2.7 


129.6 


5. 


2.7 


157. 


22 


2.8 


144.6 


23 


2.8 


139.3 


11 


2.8 


138. 


25 


2.9 


150.8 


20 


2.9 


139.2 


6 


2.9 


141.7 


32 


3. 


151.6 


34 


3. 


177. 


11 


3. 


146.1 


12 


3.1 


152 3 


20 


3.1 


147.4 


8 


3.1 


148.1 


.25 


3.2 


1^9.9 


13 


.3.2 


145.9 


S 


3.2 


148.4 


10 


3.3 


153.4 


14 


3.3 


155.9 


6 


3.3 


151.9 


15 


3.4 


164.9 


12 


3.4 


147.5 


11 


3.4 


163.6 


17 


3.5 


162.6 


14 


3.5 


162.2 


14 


3.5 


1695 


12 


3.6 


164.2 


3 


3.6 


148.1 


6 


3.6 


172.4 


•> 6 


3. ,7 


168.4 


S 


3.7 


166.6 


7 


3.7 


160.6 


12. 


3.8 


164.5 


9 


3.8 


162.9 


10 


3.8 


173. 2 


la 


3.9 


175.2 


10 


3.9 


. 174.6 


6 


3.9 


165. 


. 14 


4. 


175.5 


13 


4. 


165.8 


4 


4. 


175.7 


3 


4.1 


n9.3 


7 


4.1 


169.3 


1 


4.1 


17$. 5 


'■ 4 


4.2 


173. 


3 


4.2 


186. 


3 


4.3 


189. 


5 


4.3 


162 6 


2 


4.3 


160.7 


1 


4 5 


175.5 


4 


4.i4 


173. 


8 


4.4 


163. 


1 


4.6 


176.6 


7 


. ..4.5- 


184.9 


.7 


4.5 


180.2 


2 


4.7 


193. 


4 


4.6 


■ lf?i 


2 


4.8 


188.5 


1 


4.8 


192. 


2 


4.7 


3 


.4.9 


189. 








■■% • 1 


1 4.8 


172. 


1 


5.1 


174. 








1 
1 


. 4.9 
5.2 


193.9 
207. 


1 

1 


.5.2 
5.9 


206.5 
208.5 








1 


5.6 


202. 














1 


; -6.4 


' 234. 














• *537 


2.72 


135.96 


446 


2.62 


134.25 


187 


2.93 


142.01 



Tract 2. Oak. 

This tract is a part of an old field and contains 2.38 acres. It 
was planted in the fall of 1904 with acorns of several species. The 
greater part of the tract was planted with chestnut oak. The sur- 
face is fairly level: The quality of the soil is typical *' white oak'' 
land. The ground was prepared for planting as for com. The 
acorns were drilled thickly in rows five feet apart, "fhe trees were 
cultivated more or less for seven j^ears. In the fall of 1906 the trees 
in the rows were thinned, leaving them approximately five feet 
apart. In the spring of 1908 the vacant places of the tract were 
planted with seedlings of tulip, which are now equal in height to 
the oak. In the spring of 1910 the tract was given a moderate 
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pruning:. In January of 1911 the tract was gone over and forked 
terminals were corrected and *214 defective trees were coppiced. 

In the fall of 1907 the trees on one-half acre, all of which are 
chestnut oak, were counted and their height measured. (See report 
for 1907j page 88.) In October of 1912 the circumference and 
height of all the oak trees on the same half acre were again meas- 
ured, which are given in the following table: 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


116 


*- . 


59.9 


8 


2.3 


115.2 


3 


3.7 


152.3 


13 


1. 


75.5 


10 


2.4 


119.7 


5 


3.8 


144.1 


8 


1.1 


78.5 


15 


2.5 


121.5 


5 


3.9 


155. 


13 


1.2 


80.2 


15 


2.6 


121.4 


5 


4. 


161.7 


18 


1.3 


88. 


9 


2.7 


126.4 


2 


4.1 


165.5 


16 


1.4 


94.6 


12 


2.8 


131.3 


2 


4.2 


170.5 


16 


1,5 


S5.4 


7 


2.9 


125.6 


2 


4.3 


175. 


17 


1.6 


91.6 


11 


3. 


137.9 


1 


4.4 


176.5 


14 


1.7 


100. 


16 


3.1 


138.8 


1 


4.6 


172. 


12 


1.8 


105.8 


10 


3.2 


142.5 


1 


5. 


184.5 


16 


1.9 


104.9 


9 


3.3 


136.8 








23 


2. 


108.8 


7 


3.4 


148.1 








14 


2.1 


112.2 


8 


3.5 


147.9 








16 


2.2 


110.4 


7 


3.6 


160.7 









Total number of trees, 484. Total number of treas in 190/ was 418. 

Average circumference of trees one inch and more in circumference, 2.3 inches. 

Average height of total number of trees, 96.9 inches. 

Average height of the total number of trees in 1907 was 19.1 inches. 



Tract 16. Black Walnut. 

This tract was a cleared field and contains 5.64 acres. It is 
located at the base of the ^* knobs*' and is practically surrounded 
by woods. The surfa<?e is gently rolling, with good surface drain- 
age, except the southeast corner. The soil is a clay loam. The tract 
was pljinttid in the spring of 1904 with seed of black walnut in rows 
at distances of five feet apart each way. (See Plate 4.) It received 
two plowings each season for the first five years and one plowing 
each year for the next two years. In the,. spring pf 1910 the total 
number of walnut trees on the tract was 6,136. Oh March 2d of the 
same year the trees were pruned. All trees that sliowed an upright 
growth were given a moderate pruning. All that were one and one- 
half inches in diameter at the base and had a bushy top were cop- 
piced; these numbered 328. In the fall the coppiced stumps were 
observed an'd it was found that 247 of the stumps had sent out cop- 
pice shoots. On March 9, 1911, the tract was again gone over and 
the bushy-topped trees, to the number of 1,248, were coppiced. An 
examination of the stumps in the fall of 1912 showed that 1,217 
have sent out coppice shoots. The purpose in coppicing is to obtain 



Digitized by 



Google 




Digitized by 



Google 



State Board of Forestry. 



49 



straight trees; however, this result was not secured in this tract. 
A count was made of the 247 coppice shoots whichl are 3 years old 
to determine how many have continued to grdw an erect terminal 
and it was found that 129 trees have an upright terminal. The 
1,217 coppice shoots which are 2 years old were also examined and 
it was found that 786 have grown an upright terminal this season. 
While these figures are somewhat discouraging, it is believed that 
the benefits will justify the expense. In connection with this work 
a study is being made of the relation of the quality of the soil to 
the branching of the terminal of this species. 

In order to ascertain the growth of the trees on this tract, in 
October, 1912, the height and circumference breast-high of all the 
trees in ev(»ry tenth row were measured. The rows measured were 
determined by using the row near the center, which contains a 
large native walnut as a base line, and from this row on both sides 
every tenth row was measured. 

The following is a tabulated statement of the measurements 
taken: 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


.Height. 


Trees. 


ference. 


Height. 


257 




39.9 
64.9 


5 

9 


2.9 
3. 


120.7 


15 


i; 


119.2 


21 


1.1 


68.6 


8 


3.1 


117.9 


19 


1.2 


73. 


6 


3.2 


119.6 


14 


1.3 


74. 




3.3 


122. 


16 


1.4 


81.4 




3.4 


130.3 


14 


1.5 


80.3 




3.5 


124.6 


13 


1.6 


88.1 




3.6 


119.7 


13 


1.7 


85.2 




3.7 


117.3 


19 


1.8 


86.7 




3.8 


139.5 


7 


1.9 


93.2 




3.9 


125. 


18 


2. 


93.1 






139.9 


12 


2.1 


95. 




4!l 


130.3 


11 


2.2 


95.6 




4.2 


151. 


5 


2.3 


98. 




4.3 


169. 


3 


2.4 


110. 




4.5 


149.6 


10 


2.5 


102.8 




4.6 


135. 


4 


2.6 


110.2 




4.8 


153.5 


6 


2.7 


102.7 




4.9 


154. 


5 


2.8 


114.8 









Total number of trees, 552. 

Average circumfeience of trees one inch and more in circumference, 2.1 inches. 

Average height of total n umber of trees, 69.4 inches. 



Tract 26. Tulip. 

This tract is a part of a cleared field and contains 1.71 acres. 
The surface is very gently rolling, but broken by a deep erosion 
ditch which crosses it from east to west. The soil is a clay loam. 
(See Plates 5 and 6.) 



-31861 



Digitized by 



Google 




2 



05 

a 
> 



1 



O) . 



> ® 
03 0) 

1^ 



"a 
>< 

o 

.9- 



o 

Oh 



Digitized by 



Google 




Plate No. 6. Tulip or Yellow Poplar in Tract 26, which have received a 
moderate pruning. The trees are seven years old trom the seed. 
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One-year-old seedlings of tulip were planted in the spring of 
1907. The planting was done by plowing furrows approximately 
five feet apart, into which the seedlings were dropped approximately 
five feet apart. Then a furrow was plowed on the roots and work- 
men followed and straightened the trees up and firmed them in the 
ground with the foot. The trees were plowed and hoed twice in 
1909 and three times in 1910. All of the tract, except ten rows on 
the west side, was given a moderate pruning in January of 1910 
and 1911. During the winter of 1911-1912 many of the trees were 
so badly damaged by ** winter killing'' that it was necessary to cop- 
pice 432 out of a total of 1,774 trees. The bark on the body of the 
trees on the southwest side was killed by desiccation during the con- 
tinued cold weather. 

In October, 1912, the average height and circumference of the 
stand was t-aken by measuring every fifth row the long way of the 
tract, beginning with the sixth row from the west side and continu- 
ing until five rows were measured. The following is a tabulated 
statement of the work : 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


48 




57.1 
7.9.6 


10 

8 


3.4 
3 5 


146.3 


7 


'-"i; 


150.9 


4 


1.1 


91.6 


5 


3.6 


148.6 


11 


1.2 


85.9 


a 


3.7 


158.1 


4 


1.3 


92. 


4 


3.8 


154.1 


3 


1.4 


84.1 


5 


3.9 


175.8 


9 


1.5 


94.8 


7 


4. 


166.1 


5 


1.6 


107.5 


6 


4.1 


170.9 


7 


1.7 


104.2 


3 


4.2 


174.8 


5 


1.8 


109. 


7 


4.3 


164.9 


9 


1.9 


115. 


4 


4.4 


169.6 


6 


2. 


112. 


6 


4.5 


180.8 


3 


2.1 


112.5 


3 


4.6 


167. 


8 


2.2 


122.9 


2 


4.7 


177.5 


10 


2.3 


121.6 


5 


4.8 


186.5 


4 


2.4 


128.8 


1 


4.9 


174. 


12 


2.5 


129.4 


3 


5. 


1893 


8 


2.6 


126.1 


3 


5.1 


185.8 


5 


2.7 


124.4 


1 


5.2 


192.5 


7 


2.8 


137. 


2 . 


5.3 


175.3 


2 


2.9 


149. 


3 


5.4 


195.5 


6 


3. 


147.3 


1 


5.5 


192. 


S 


3.1 


138.2 


2 


5.6 


194.5 


10 


3.2 


145. ' 


1 


5.7 


194.5 


7 


3.3 


148.9 









Total number of trees, 303. 

Average circumference of tiees one inch and over in circumference, 2.9 inches. 

Average height of total number of trees, 124 .6 inches. 

Tract 29. Chestnut 

The surface is nearly level, with natural drainage to the south. 
The soil is a clay loam. The tract is a part of a cleared field and 
contains .1 of an acre. It is di^dded by Tract No. 30, which is 
thirty-two feet wide. (See Plate 7.) American chestnut seed was 
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Plate No. 7. Chestnut^in Tract^29. ^The trees are eight years old irom the 

seed and have"an average circumference of 1.7 inches and 

an average height of 88.1 inches. 
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planted in the fall of 1904 anci the seedlings were removed from 
the nursery to the present location in the spri^ng of ^906.^ The trees 
were plowed and hoed each year for six years. In January, 1911, 
they were given a moderate pruning. In June of the same year 
a blight attacked the trees and a few were entirely killed. The 
ends of one or more branches of many more were killed. The blight 
suddenly ceased and has not caused further damage. M^ny of the 
leaves of the treesf have been attacked for the past three years by 
aphids. . 

In October, 1912, the height and circumference of the trees west 
of Tract No. 30 were taken. This includes more than half of the 
tract. The measurements are as follows; 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


50 




62.5 


3 


2. 


107.3 


7 


1. 


78'. 5 


3 


2.1 


116.1. 


8 . 


1.1 


85.2 


1 


2.2 


120.5 


2 . 


1.2 


89.5 


2 


2.3 


135.2 


7 


1.3 


92.8 


1 


2.4 


123.5 


10 


1.4 


97.7 


2 


2. '6 


134.7 


■7 


1.5 


100.7 


1 


2.6 


125.5 


5 


1.6 


98.3 


4 


2.8 


139.9 


2 


i.r 


94.5 


1 


2.9 


135.5 


4 


1.8 


111.1 


1 


3.' 


139.6 


5 


1.9 


111.2 


1 


3.1 . • 


144. 
169. . 








1 


4.8 



Total number of trees, 128. 

Average circumference of trees one inch or more in circumference, 1.7 inches. 

Average height of total number of trees, 88.1 inches. 

Tract ^0. Pecan. 

This trac,t, which contains .07 acre divides Traet 29, and the 
same soil and siurface conditions obtain. (See Plate 8.) 

The seed of pecan, obtained from Texas, were planted in the fall 
of 1904. The seedlings resulting from this planting were trans- 
planted to the present location in the fall of 1906. The trees are 
spaced 4x4 feet, and were cultivated for five years. In the spring 
of 1910 the trees were given a severe pruning, many being pruned 
to a switch. In the spring of 1911 they were given a moderate prun- 
ing. In September the tract was defoliated by the larvae of a species 
of Dataiia. Every winter the ends of a few branches of some of the 
trees are winter killed.- In the winter of 1909 a few trees suffered 
severely. As the trees grow older the damage appears to be less. 

In October of 1912 the circumference breas1>high and the height 
of the trees were taken. The measurements are as follows : 
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Plate No. 8. Pecan in Tract 30. The trees are eight years old from the 
seed and have an average circumference of 1.7 inches and 
an average height of 68.5 inches. 
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Number Trees. 




Circumference. 




Average Height. 


40 




. . . 






51.3 


1 




1. 






67.5 


4 




1.1 






67.2 


7 




1.2 






67.8 


6 




1.3 






72.5 


2 




1.4 






SO. 5 


5 




1.5 






82.9 


5 




l.G 






81.5 


2 




1.7 






83.5 


3 




1.8 






87.8 


2 




1.9 






92.3 


1 




2. 






97. 


3 




2.1 






96.8 


1 




2.2 






107. 


2 




2.3 






103.7 


2 




2.4 






88. 


1 




2.5 






101. 


. 1 




2.7 






112.5 


1 




3.8 






105. 


Total number of trees, 


80. 










Average circumference of trees one inch and 


over 


in circumference, 1.7 in. 


Average height of total number of trees, 


68.5 inches. 



Tract 31. Coffeenut. 

This tract was a part of a cleared field with the surface gradu- 
ally sloping to the south. The area is .6 of an acre. The soiWs an 
upland clay. The tract was originally forested with white oak. 

In the fall of 1906 the tract was planted with seedlings of coffee- 
nut which were grown upon the reservation. The trees are spaced 
approximately 4x5 feet. The planting resulted in about a half of 
a stand, which was completed in the spring of 1908 with tulip. The 
trees were cultivated for six years. In July of each year, for at 
least the past three seasons, the trees have been partially defoliated 
by the blister beetle (Macrobasis unicolor Kirby). 

In October of 1912 the circumference breast-high and the height 
of three of the eleven rows of trees were measured, with the follow- 
ing results : 



Number Trees. 


Circumference. 




Average Height. 


216 








31.4 


1 


1. 






60. 


1 


1.2 






61. 


1 


1.3 






71. 


2 


1.5 






74. 


2 


1.6 






77.7 


Total number of trees, 223. 










Average circumference of trees one inch and 


more 


in circumference, 1.4 in. 


Average lieight of total number of trees, 


32.7 inches. 
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Tract 32. Blaijk Locust. 

The area of this tract, which was a part of a cleared field, is .52 
of an acre. The soil and surface conditions are the same as those 
of Tract 31, which it -joins on the west. (See Plate 9.) 

In the fall of 1904 the ground was prepared as for corn, and 
black locust seed was drilled thickly in rows approximately four 
feet apart. In the fall of 1906 the seedlings were dug, leaving one at 
intervals of approximately four feet, Avhich constitutes the present 
stand. The trees were cultivated for three years. The tract is 
divided by the wagon road. In February, 1910, the trees south of 
the road were given a moderate pruning and the trees north of the 
road were not pruned. The locust borer first appeared during the 
season of 1910 and practically all of the largest trees were attacked. 
In 1911-1912 the damage was of little consequence. It is believed 
that the greater part of the trees are now too large to be seriously 
injured. 

In October, 1912, the circumference breast-high and the height 
of two of the four rows on the north side of the road and three rows 
of the twenty rows on the south side of the road were measured. A 
tabulated statement is as follows : 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


1 


1.2 


93. 


i 


3.6 


186. 


1 


5.9 


227. 


7 


1.4 


106.3 


3.7 


206.1 


2 


6.1 


245.5 


1 


1.5 


138. 


3 


3.8 


193.3 


1 


6. a 


263. 


1 


1.6 


135. 


7 


3.9 


203.3 


3 


6.3 


257.7 


3 


1.7 


105. 


5 


4. 


189.4 


4 


6.4 


253.7 


4 


1.8 


117.7 


5 


4.1 


205. 


3 


6.5 


253.3 


4 


1.9 


129.5 


4 


4.2 


205.2 


1 


6.6 


258. 


12 


2. 


121.3 


7 


4.3 


206.9 


2 


6.7 


246. 


4 


2.1 


140.5 


5 


4.4 


202.1 


3 


7.2 


258.7 


6 


2.2 


138. 


8 


4.5 


212.8 


1 


7.3 


250. 


5 


2.3 


155.6 


3 


4.6 


208.3 


1 


7.4 


255. 


4 


2.4 


138. 


1 


4.7 


236. 


3 


7.5 


272. 


3 


2.5 


159.5 


4 


4.8 


225. 


2 


7.7 


262.5 


5 


2.6 


154. 


5 


4.9 


222.2 


1 


7.8 


264. 


3 


2.7 


170. 


5 


5. 


223. 


1 


7.9 


285. 


3 


2.8 


170.6 


4 


5.1 


237.7 


1 


8. 


266. 


4 


2.9 


163.5 


2 


5.2 


250. 


1 


8.4 


263. 


9 


3. 


177.7 


2 


5.3 


250.5 


2 


8.5 


282.5 


5 


3.1 


174.8 


3 


5.4 


241.3 


1 


8.6 


279. 


9 


3.2 


176.8 


1 


5.6 


225. 


1 


9. 


249. 


3 


3.3 


176. 


8 


5.6 


241. 


2 


9.4 


275. 


2 


3.4 


221. 


3 


5.7 


236.3 


2 


9.9 


303.5 


6 


3.5 


204.8 


2 


5.8 


247. 


1 


10.8 


320. 



Total number of trees, 235. 
Average circumference, 7.7 inches. 
Average height, 196.2 inches. 
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Tract 35. Green Ash. 

This tract ,\yas a cleared field and 13 entirely, surrounded by 
woods. Its ared is 5.16 acres. The surface is fairly level, gradu- 
ally sloping^ tQ'the southeast The soil of the orreater part of the 
tract is a compact clay. The southeast pari is a sandy loam. The 
tract was originally forested, principally ^ith white, scarlet and 
black oaks. 

In the spring of 1909 l-j^ear-old seedlings of ash were planted. 
The seedlings were bought for white ash, but when they leafed out 
it was found that they are practically all green ash. The seedlings 
were planted by plowing furro^vs approximately seven feet apart, 
dropping the seedlings in the furrows at intervals of approximately 
six feet and plo^ving another furrow on the roots. . The trees were 
straightened up by workmen who followed and firmed in the ground 
with the foot. At least 95 per cent, of the seedlings lived. The 
tract received one plowing and hoeing in 1909, which was given too 
late to do much good. In 1910 and 1911 it received four plowings 
and hoeings each year. There was no cultivation in 1912. The 
tract has never been pruned. 

In October, 1912, the circumference and height of ten rows were 
measured. The rows measured were the fifth from the south and 
then every eighth row to the north until ten rows were measured. 
The results are recorded as follows: 



Number 


Circum- 


• Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


114 




55.7 
83.8 


13 
11 


2. 
2.1 


119 5 


17 


1. 


116.8 


14 


1.1 


88. 


7 


2.2 


120.3 


16 


1.2 


87. 


8 


2.3 


128.2 


23 


1.3 


93.3 


8 


2.4 


125. 


25 


1.4 


97.7 


6 


2.5 


124. 


25 


1.5 


100.4 


1 


2.6 


119. 


29 


1.6 


102.2 


2 


. 2.7 


141 i 5 


22 


1.7 


105.6 


1 


2.8 


146.2 


21 


1.8 


104 4 


3 


3. 


18 


1.9 


121.3 









Total number of trees, 387. 

Average circumference of trees one inch and more in circumference, 1.7 inches. 

Average height of total number of trees, 90.3 inches. 

%:-.'-■. (v, ^,-,r^- .• Tract 36. -•^Ash; ■■■-;' -^ *i A S"*^ •••i'- • - " 

This' tract waa^a cleared 1 field .and is sbk)wnd6d on three sides by 
woods. The area is 4.11 acres. The surface is rolling, with a north- 
east aspect. The soil is a poor clay. The west side is the former 
site of an old house and garden, and the trees on this part are more 
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Plate No. 10. Ash in Tract 36. The area on which these trees are growing 

was formerly the site of an old dwelling. They are larger 

than the average for the tract. 
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than twice as large as the average for the tract, which shows the 
value of a richer soil. (See Plate 10.)' The principal trees 5f the 
original forest were white, scarlet and black oaks. 

In the spring of 1908 1-year-old seedlings of ash were planted. 
The stock was purchased for white ash, but practically all of the 
trees have proven to be green ash. The trees were planted by plow- 
ing furrows approximately five feet apart, dropping the seedlings 
in the furrows at intervals of five feet and plowing a furrow on 
the roots. Workmen followed who straightened the trees up and 
firmed them in the ground with the foot This tract was cultivated 
for three years. In January, 1911, it was given a moderate pruning. 

In October, 1912, the circumference and height of ten average 
rows were measured. The measurements are tabulated in the fol- 
lowing table : 



Number 


Circum- 


Average 


Number 


Circum- 


Average 


Trees. 


ference. 


Height. 


Trees. 


ference. 


Height. 


90 




59.3 


8 


3.1 


138.3 


12 


i; 


76. 


13 


3.2 


141.6 


15 


1.1 


78. 


15 


3.3 


148. 


12 


1.2 


82. 


8 


3.4 


152. 


21 


1.3 


70. 


10 


3.5 


150.4 


18 


1.4 


80.2 


7 


3.6 


151.7 


22 


1.5 


02.3 


8 


3.7 


157.1 


22 


1.6 


83. 


10 


3.8 


152.6 


14 


1.7 


08.1 


2 


3.0 


151.2 


20 


1.8 


104.7 


7 


4. 


164.2 


29 


1.0 


103.8 


1 


4.1 


191. 


17 


2. 


108.2 


1 


4.2 


162.5 


17 


2.1 


111.3 


2 


4.3 


167.5 


23 


2.2 


114.5 


3 


4.4 


186.3 


22 


2.3 


124.8 


2 


4.6 


106. 


17 


2.4 


122.0 


2 


4.7 


100.5 


36 


2.5 


122.7 


2 


4.0 


206.5 


10 


2.6 


129.1 


2 


5. 


100.5 


12 


2.7 


128.1 


2 


6.1 


109. 


25 


2.8 


134.9 


1 


5.3 


208. 


15 


2.0 


139.2 


1 


5.4 


106. 


19 


3. 


137.5 


1 


5.5 


217. 



Total number trees, 614. 

Average circumference of trees one inch and more in circumference, 2.3 inches. 

Average height of total number of trees, 107.8 inches. 



Tract 37. Ash and Elm. 

This tract was a cleared field and contains 6.22 acres. It is low 
and flat, being located between two creeks, which unite on the south 
border. The soil is a clay, locally known as ** crayfish" land. 

It was planted in the spring of 1908 with 1-year-old seedlings 
of ash and white elm, in alternate rows. The seedlings were planted 
in rows approximately five feet apart and spaced approximately 
five feet apart in the rows. They were planted by making a hole 
in the ground with a *' V-shaped spud. The seedling was inserted 
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into the hole and firmed in by crowding earth into the hole with the 
spud and the foot. . The stand resulting from this planting wa*s 
about 90 per cent, for the ash and 40 per cent, for the elm. - The 
tract was cultivated for four years and pruned in February, 1911. 

The growth of the trees in this tract was slight until the past 
two years. They appeared as if stunted. Thi^ condition is attrib- 
uted to the manner in which the trees were planted. It is believed 
that the roots were not able to penetrate the walls of the hole made 
with the spud. It should be noted that the ash in this tract was a 
part of the same lot and planted at the same time as the ash of 
Tract 36. The soil on this tract is moister, and conditions would 
apparently favor the more rapid growth of this species. 

In October, 1912, the circumference and height of five average 
rows of each species were measured. The results are shown in the 
following table : 



Number Trees. 


Circum- 
ference. 


Average 


Height. 


Number Trees. 


Circum- 
ference. 


Average Height. 


.\8h. 


Elm. 


Ash. 


Elm. 


Ash. 


Elm. 


Ash. 


Elm. 


56 


190 
6 

17 
7 
3 
5 
6 
3 
3 
3 
2 
2 
2 
2 

4" 

3 




62.6 
78.6 
80.3 
84.2 
85.5 
88.4 
92. 
95.8 
98.7 
100.4 
103.7 
103.5 
108.3 
112.9 
108.4 
109.6 
117. 


58.8 

94.9- 

92.9 

97.1 
103. 
104.4 
101.4 
105.6 
111.6 
116. 
120.7 
123.3 
119.7 
125.7 


10 
5 
8 
6 
9 
4 
2 
7 
3 

i" 

1 
1 

2 


i" 

2 
2 

1 

2" 

i" 

2" 

1 


2.6 

2.7 

2.8 

2.9 

3. 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.9 

4. 

4.1 

4.3 

4.5 

4.6 

5.1 

5 6 


120.4 
124.3 
125.6 
125.6 
131.2 
121.2 
135.7 
131.9 
138.3 




13 
19 
19 
17 
18 


1. 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2. 

2.1 

2.2 

2.3 

2.4 

2.6 


113. 
128. 
124.5 
137.5 


37 




16 
27 


150.5 


23 


149. 


17 


146.6 
141. 
147. 
145. 




14 




10 




11 
11 


159.3 
171 


3 


129.1 
144.8 


1 
1 
1 
1 


166. 
161. 
163. 
183. 




12 

















Total number trees, Ash, 386; Elm, 270. 

Average circumference of Ash one inch and over in circumference, 1.9 inches. 
Average circumference of Elm one inch and over in circumference, 1 .8 inches. 
Average height of Ash, 96.6 inches. Average height of Elm, 74.4 inches. 

Tract 42. Cat^lpa. 

This tract lies just north of Tract No. 2 and was a part of the 
same cleared field. It contains 1.02 acres. The surface has a north- 
east exposure. The soil is a clay loam with good drainage. 

One-year-old seedlings of catalpa were planted in the fall of 
1908 in rows 5x5 feet. The trees were not cultivated in 1909. Dur- 
ing the season of 1910 the tract was given four cultivations and 
in 1911 three. In January, 1911, the trees were given a moderate 
pruning. 
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The catalpa sphinx attacked the tract this year for the first time. 


The first brood was first noted on June- 3, which partially defoliated 


only a few trees. The second brood was 


noted for the first time 


on July 25, and this brood completely defoliated every tree. 


In October, 1912, the circumference and height of the trees in 


ten average rows were taken, with the following results : 


Niunber Trees. Ciroiiniference. 


Average Height. 


50 


53.4 


5 1. 


66.0 


10 1.1 


08. 


4 1.2 


70.2 


10 1.3 


70.2 


8 1.4 


72.4 


9 1.5 


S3.1 


8 1.6 


- 70. 


5 1.7 


79. 


10 1.8 * 


83.5 


10 1.9 


83.6 


8 2. 


82.7 


28 2.1 


89.9 


28 2:2 


91.6 


15 2;3 


95.8 


16 2.4 


94.2 


14 2.5 


101.9 


13 2^6 


102.5 


10 2.7 


103. 


14 2.8 


loor.o 


11 2.9 


104.9 


11 3. 


109.8 


4 3.1 


112.1 


5 3.2 


123.8 


3 3.3 


110. 


1 3.5 


108. 


1 3.S 


127. 


Total uiiiuber of trees, 329. 




Average circumferenee of trees 1 iiicli and more 


in circumferenee, 2.2 Inches. 


Average height of total number of trees, 85.2 


inches. 



' Creek Bank Planting. 

Near the oenter of the Reserve a small creek courses through the 
fields. The east bank, near the tool shed, is about twenty feet high 
and was badly eroded and washed. In the spring of 1910 a stretch 
of the bank for a distance of about 200 feet was planted with 2-year- 
old seedlings of black locust. The north half of the bank is a *' soap- 
stone'' shale and the south half is a hard clay. The ground was so 
hard that no vegetation was growing on it, and it was necessary to 
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use a mattock to make holes for planting the trees. The south half 
of the bank was so steep and was washing so rapidly that it was 
necessary to put some obstruction on the slopes to prevent the trees 
from washing out. Some pieces of old rails and boards, which 
were scattered on the top of the bank, were collected and used for 
this purpose. The summer following the planting was very dry, 
but only a very few of the 380 seedlings died. Plates 11, 12, 13 
and 14 show a part of the bank before ti'eatment and three years 
after being planted. In the spring of 1912 the planting of the 
bank was continued and 1,400 1-year-old seedlings of the black lo- 
cust were used. The season was favorable and practically all lived. 

In making a study of the rate growth of the species measured, 
only the broadest conclusions should be made from the preceding 
measurements. It should l>e borne in mind that the tracts were not 
planted with any idea of comparison ; that the soil varies much in 
the several tracts; and that no two tracts have been managed in 
exactly the same manner. 

It may be said, however, that for the past three years, so far as 
possible, when a species is planted it is planned so that a comparison 
may be made of the different methods of planting, spacing, cultivat- 
ing and pruning. 

The- following table shows a list of the species, the age from the 
time the seed was planted, the average circumference and the aver- 
age height oi the trees in the tracts measured : 



Spbcibs. 


Tract 
No. 


Age. 


Average 
Circum- 
ference. 

(Inches.) 


Average 
Height 
(Inches.) 


Ash 


35 
37 
36 

i 

20 
31 
37 
32 
2 

30 
26 
16 


6 

6 
6 

8 

1 

5 
8 
8 
6 
8 
8 
8 
7 



1.7 
1.0 
2.3 
2.6 
2.7 
2.0 
2.2 
1.7 
1.7 
1.8 
7.7 
2.3 
1.7 
2.0 
2.1 


00.3 


Ash 


06 6 


Ash 


107.8 


♦Ash 


134.3 


tAsh ... 


136. 


lAsh 


142. 


Catalpa 


85 2 


Chestnut 


88.1 


Ck>ffe6nut 


68.5 


Elm 


74.4 


Locust 


106.2 


Oak (Chestnut) 


06.0 


Pecan 


68.5 


Tulip 


124.6 


Wfilnirt 


60.4 







*Moderately pruned. fNot pruned. JSeverely pruned. 
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Office Work. 



The office force consists of the secretary and stenographer. For 
convenience of consideration the work done will be reviewed under 
the following heads : 

Correspondence, — The correspondence for this year shows a de- 
cided increase over that of previous years. During the yean 1,200 
first-class letters were received and 1,664 first-class letters were 
mailed. There were also 253 first-class circular letters and 5,601 
second-class circular letters mailed. 

The correspondence consists principally of inquiries concerning 
forest planting and management and of requests for annual reports. 

Reports. — During the year the number of annual reports that 
have been distributed are as follows: One 1901, 1 1902, 156 1903, 
1 1905, 3 1906, 5 1907, 2 1908, 85 1909, 673 1910, and 5,227 1911, 
making a total of 6,154, an increase of 3,622 over last year. There 
were also 498 shade tree bulletins distributed. 

As the reports of the board are sent out only upon application, 
the above statement indicates in some measure the increasing inter- 
est in forestry. The 1911 report was designed to encourage the 
teaching of forestrj^ in the public schools, and it is gratifying to 
find that teachers throughout the State are supplying their pupils 
with this report and expect to make forestry a special subject of 
study the coming year. 

Library. — The necessity of possessing the literature on the sub- 
ject of forestry is recognized, and an eflFort is made to acquire all 
books, bulletins and circulars that are published in the United 
States on the subject. The library is now almost complete on United 
States and State forestry publications. During the year 218 acces- 
sions were made, making a total of 1,286. All publications are top- 
ically catalogued as received. 

Press Bulletins, — The press bulletin is an easy and economical 
way of presenting the subject of forestry to the public. There are 
over 500 newspapers on our mailing list, and they as a whole wel- 
come our bulletins. The subjects are practical and popular, and it 
is believed that many of the papers throughout the State publish 
them. Many of the publishers do not send as a copy of their papers, 
but from the number of exchanges this office receives it is conserva- 
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tively estimated that e^eh of our bulletins appear in the State and 
local papers to the number of 300,000 single copies. It is fair to 
presume that at leasl: one reader of each paper will read the bulletin. 
The cost of issuing a bulletin is about $7.00 for postage, printing 
and envelopes, and the total cont, which includes labor of mailing, 
does not exceed $10.00. The bulletins issued are reprinted in this 
report and are as follows : 

[Press bulletin No. 20. Issued January 18, 1912.] 
PRIZES OFFERED FOR ESSAYS ON FORESTRY. 

The State Board of Forestry for the past two years has given 
prizes to the pupils of the public schools for the best essays on for- 
estry. This plan of interesting the school children and teachers in 
forestry has been so successful that the following offer is made for 
this year. 

Four ten-dollar prizes will be given : One to the seventh grade 
pupils; one to the eighth grade pupils; one to the freshmen and 
sophomore high school pupils ; and one to the junior and senior high 
school pupils. 

The subject of the essay must be : * ' Woodlot conditions in the 
county in which I live and suggestions for their improvement.^' 
The essay must be limited to 1,200 words and a manuscript copy 
be sent to the secretary not later than November 1, 1912. For condi- 
tions governing the contest, write the secretary of the board at Indi- 
anapolis. 

[Bulletin 21. Issued February 1, 1912.] 
PRUNE YOUR SHADE TREES 

But do not mutilate them. Pruning does not mean cutting off the 
top of the tree and the ends of the branches. It means the removal 
of dead and defective branches. It means that one of two limbs 
that cross and rub each other should be cut off. It means that all 
branches that are removed should be cut off close to the axis of sup- 
port and the wound treated with an antiseptic dressing. The prac- 
tice of cutting off the ends of the branches not only destroys the 
beauty of the tree but positively shortens its life and invites early 
decay. If your trees are growing taller than you desire, it is be- 
cause the trees are too close. Mature trees should not stand closer 
than thirty feet, and if they are planted closer they should be 
thinned when the ends of the branches begin to touch the tree 
next to it. 
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It is rarely a shade tree grows too thick and it is safer to trust 
to nature to do the thinning than to one who is not an expert in 
doing this kind of work. 

The State Board of Forestry has issued a thirty-seven-page bul- 
letin on the pruning and planting of shade trees, which gives full 
directions with illustrations for the pruning of shade trees. This 
valuable book may be obtained free by writing to the State Forester 
at Indianapolis. 

r Bulletin 22. February 15, 1912.] 
DOES THE WOODLOT PAY? 

The woodlot should be regarded as a crop of trees. As such, is 
the woodlot a paying investment? Is it growing the most valuable 
kinds of trees and as many to the acre as it should ? 

An investigation of the woodlot conditions throughout the State 
show that the woodlots are not producing one-half as much as they 
should. There are over 4,000,000 acres of woodland in Indiana 
growing half a crop, which is equivalent to 2,000,000 acres of idle 
land. Can the State afford this? It is a deplorable fact that the 
woodlots are being neglected and owners should begin at once to 
improve them. The cost is small and the way easy. 

The first thing to be done is to fence it and then keep all kinds 
of stock out of it. Browsing animals destroy the second growth, 
which is essential to a productive woodlot. Then the open spaces 
in the woodlot should be planted. This may be done by using nuts 
or seedlings. The quality of the stand should be gradually im- 
proved. When timber or fuel is needed, trees of a low commercial 
value should be cut, and replaced with more valuable species. When 
trees are cut they should be felled so as to do as little damage as 
possible to the standing trees ; and when hauling as few trees as pos- 
sible should be cut in making roads. It is best to maintain a few 
roads in the woods as outlets, which will also serve as fire lanes. 

The principal trees to be removed are the beech, maples, black 
oaks, dogwoods, ironwood, sassafras and water elm. These have a 
low commercial value, and the beech and maples produce such a 
dense shade that nothing will grow under them. Three ash or yel- 
low i>oplar will mature en the same area that is required by two 
beech or maple and, in addition, will permit a vigorous second 
growth which will take their place when they are cut. The trees 
that grow the most rapidly and have the highest commercial value, 
and for these reasons are recommended for planting, are the white 
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ash, yellow poplar and black walnut. In addition to these the white, 
burr and red oaks, hickories and linn may be used. 

The State Board of Forestry has issued two publications which 
^ve detailed descriptions of woodlot conditions and complete in- 
structions for their improvement. These valuable books are free 
and may be obtained by writing the board at Indianapolis. 

[Bulletin No. 23. February 29, 1912.] 
PREVENT FOREST FIRES. 

All of our towns and cities are well equipped for fighting fires, 
and as soon as an alarm is given every one becomes interested in 
putting it out. By being well prepared for fighting fire, and by 
prompt action, the loss in a majority of cases is small and is usually 
fully covered by insurance. 

Contrast this condition with our forest fires. In Indiana the 
township road supervisor is the legal fire warden, whose duty is, 
when he discovers a fire, to employ help to extinguish it. Are the 
road supervisors aware of their duty in this matter, and are they 
equipped for fighting a fire? Have they had any instruction as to 
how to control a forest fire ? Is each district properly posted with 
**fire signs,'' which may be had free by writing to the State Board 
of Forestry ? 

The fact that the facilities for fighting forest fires are not good 
makes it more necessary to exercise great care in their prevention. 
The spring forest cleaning will soon be here and the utmost care 
should be exerted to prevent the escape of fire. When a woods or 
meadow bums over, the loss is always greater than generally con- 
sidered. When a fire goes through a forest it not only kills the 
young growth, but the growth of the trees not directly injured by 
the fire is retarded for years, because the forest cover has been 
burned, which retains the moisture necessary for forest conditions. 
The loss in a forest fire is total because there is no insurance. How- 
ever, if the loss sustained is caused by other than the owner of the 
property the state law provides : ' ' That any person who shall set 
fire to any woods belonging to another or shall place a fire on his 
property and permit it to spread to the woods of another shall be 
liable to a fine of not less than $5.00 or more than $50.00 and be 
liable to the owner for the full damages sustained." If our fire law 
should be more rigidly enforced it would force people to be more 
careful and thus insure the safety of our forests. 
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[Bulletin No. 24. March 14, 1912.] 
THE HARD OR SUGAR MAPLE AS A SHADE TREE. 

The maples are used in Indiana more extensively for shade tree 
purposes than all other kinds of trees combined. There are four 
kinds used. The silver-leaf and red mapl^ commonly called the 
soft maples, are most frequently planted on account of their rapid 
growth. Their use should be discontinued because th^ are sub- 
ject to the deadly attack of several common insect pests, and they 
grow long slender branches which frequently break off when loaded 
with ice. The Norway maple has recently been introduced, but is 
too low-headed to make a desirable street tree. 

Our native sugar maple is by far the best kind of maple to plant 
along a street unless a small tree is desired. It will adapt itself to 
all kinds of soil, except a wet and undrained one. However, it 
grows best on a moist or dry, porous soil. The sugar maple has as 
yet been able to resist its insect enemies. 

The trees for planting should be secured from the nursery and 
not be over eight feet high. Trees from the nursery will have a 
better root system and are not a« likely to sun scald as trees trans- 
planted from. the forest. If the tree should sun scald, that is, a 
part of the body die, it is better to plant another tree than keep the 
defective one, which will begin to decay and die early. 

Wheln planting tJie tree do not cut off the top. All pruning 
should be confined to taking off the lower branches until the head 
of the tree is ten to twelve feet above the ground. 

Shade trees as a rule are planted too close. A seventy-foot lot 
should not have more than two trees. After the tree is carefully 
planted place some kind of protection aground it. 

A booklet on the selection, planting and care of shade trees may 
be had free by writing the State Board of Forestry at Indianapolis. 

[Bulletin No. 25. Issued April 4, 1912.] 
PLANT TREES ALONG THE HIGHWAYS. 

The time has come when we should adorn our highways with 
trees. The old objection that trees prevented the mud roads from 
drying up has been removed since the roads have been macadam- 
ized. 

The roadside tree not oiily furnishes grateful shade during the 
summer months, but at all times it modifies the intensity of the 
wind, protecting the traveler and the adjoining crops, and also in 
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no small way protecting the adjoining fields from the drying action 
of the wind. It attracts and affords a shelter for birds, the farmers ' 
friends. Since timber is getting scarce the value of the tree itself 
will almost pay for its growing. Then, too, trees add much to the 
appearance of a farm, and owners who have a nice row of trees 
along the road would not have them removed for any price. The 
beauty or appearance of the farm home and environment should 
not be neglected, and it is always wortJi more than it costs unless 
carried to extremes. The real estate dealer will teU you that the 
appearance of a farm adds much to its value. 

With our industrial advancement we should not neglect the 
beauty of highways. Beautiful highways not only give pleasure 
to the eye, but elevate the tide of life, while the absence of beauty 
has a depressing influence. 

The most desirable kinds of trees to plant are the hard maple, 
white ash, yellow poplar, elm and sycamore. The elm and sycamore 
should be planted in the low ground where the other species will 
not thrive. The white, red and pin oaks, walnut, hickories and 
wild cherry may also be used. The objection to nut-bearing trees 
is that they invite trespassers. The wild cherry is valuable in that 
it attracts the birds. The walnut and wild cherry are frequently 
defoliated by the tent caterpillar. 

The tree selected for planting should be 4-6 feet long, with a 
good root system. It is a mistake to plant large trees and to cut off 
the top when planting. After the tree is well planted it should be 
protected by 'some kind .of a guard. A book on the selection and 
planting of roadside trees may be obtained free by writing to the 
State Forester at Indianapolis. 

[Bulletin No. 26. Issued AprU 18, 1912.] 
TREES ALONG THE FENCES. 

Along the farmers' fences throughout the State the birds, squir- 
rels and the Avind have planted trees. Many are planted by these 
agents, but few are permitted to stand. The species most commonly 
found are walnut, wild cherry, ash, maple and elm. 

Most of these, if cared for, would grow into valuable trees, but 
as generally found they show that they have been browsed, pruned 
with an ax or not at all, and with a trunk too short to make a twelve- 
foot log. Tall trees are more valuable and it costs less to grow 
them along the fence. They should be pruned up and not be per- 
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niitted to form a fork until the height of a good length sawlog is 
reached. When the top of the tree is high the shade is so widely 
distributed that it has little effect on the adjacent crop. 

Trees along the fences add beauty to the surroundings. They 
attract our birds and often serve as a retreat from the storm and 
birds of prey. 

The workman in the field welcomes them as a place where he and 
his horses can enjoy their shade and cool breezes. 

Stock of all kinds in the field will seek the shelter offered by a 
tree from the hot rays of the sun and from storms. It is true that ' 
occasionally an animal is killed by lightning under-'a tree, but 
during a storm animals first seek trees, and if there are none they 
will huddle closely up against a fence, and more animals are killed 
along fences than under trees. 

Some farmers purposely leave a few trees along the fence in 
each field. This practice, as well as the planting of trees along the 
roadside, is to be encouraged. 

[Bulletin 27. Issued April 25, 1912.] 
TREES OF INDIANA. 

THEIR BOTANICAL DESCl^IPTION, DISTRJTUJTION, USES, GROWTH, ETC., 
IN A REPORT JUST ISSUED BY STATE BOARD OF FORESTRY. 

The State Board of Forestry, in responsie to a demand from 
teachers, pupils, landowners and millmen for information on the 
trees of Indiana and their uses, have devoted the greater part* of 
their 1911 report, which has just been published, to this subject. 
This report illustrates each species of foi'est trees of the State, with 
a full-page drawing, and gives a detailed botanical description of 
each species, with its distribution in the State. The economic uses 
of the different kinds of w^ood are given, together with a table show- 
ing the comparative weight of the different woods. The horticul- 
tural and forestal values of many species are discussed in detail, 
and information is given as to the best kind of trees to plant for 
ornamental and forestal purposes. 

It also contains the results of an extended study of the rate of 
growth of certain kinds of trees, to determine the number of years 
it will take them to acquire saw-log size. 

Statistics on the wood-using industries of the State have been 
collected which show what kinds of wood are used in the State and 
what articles are manufactured. They also show liow little our Indi- 
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ana forests furnish to keep these industries alive and how much 
must be bought outside of the State. 

* An excellent article on the climate of Indiana has been contrib- 
uted also. It gives tlie annual amount of rainfall for the State ; the 
average temperature ; date of the first and last killing frosts. 

With the aid of this book one can learn the different kinds of 
trees of the State, where they are found and for what they are used. 
Any one interested should write at once for a copy. It is a large 
book of 372 pages and costs 15 cents t/O mail it. It may be obtained 
free by writing to the State Forester at Indianapolis, Ind. 

[Bulletin No. 28. July 10, 1912.] 
FORESTRY 

TO BE ENCOURAGED BY VISITORS ' DAY AT FOREST RESERVE, JULY 

25, 1912. 

The State Board of Forestry has named the above date a& a 
special day on which to show visitors over the Forest Reserve to see 
what can be done in growing forest trees. Special arrangements 
have been made to meet all cars and trains with free carriages to 
convey visitors over the grounds. Guides have been provided who 
are familiar with the forest plantings and will explain the object of 
each forest experiment and detail the progress made. 

The Reserve contains 2,000 acres and has forty-five tracts plant- 
ed to trees. The kind of trees planted are thase that give the great- 
est promise of being the best kind for planting in Indiana, such as 
ash, catalpa, chestnut, coffeenut, cottonwood, elm, hickory, linn^ 
locust^ oak, sycamore, walnut, wild cherry and yellow poplar. 

The trees are planted at vaiying distances apart, to learn what 
effect the spacing has on the rate of growth and in making the tree 
grow straight and free from branches. Some of the trees are culti- 
vated and others are not, to show the value of cultivation. Some 
of the trees are given a severe pruning ; some are given only a mod- 
orate pruning; while others are not pruned at all, to show side by 
side if a forest tree should be pruned, and if so to what extent. A 
steep hillside and the slope of a high bank of a creek which were too 
steep and washed even for weeds or grass to grow on them,, have 
been planted to black locust. While it appears impossible to grow 
trees on such places, yet in three years some of the trees are twelve 
feet high. This demonstration alone is worth the cost of the visit. 

The entire work is of an experimental character and is carried 
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on in a praxjtical manner. Every landowner and school teacher 
should visit this experimental station to learn what kind of trees 
to plant in Indiana and how best to manage them. One teacher re- 
cently spent three days studying the several forest tracts. 

The Reserve is located in Clark County, one mile north of Hen- 
ryville, and can be reached by the Pennsylvania Railroad between 
Indianapolis and Louisville, or by the Indianapolis and Louisville 
Traction Line. All local cars stop at the Reserve, Refreshments 
will be sold on the grounds. Come early, because you will have to 
travel over ten miles to see all of the plantings. Address all in- 
quiries to the '* State Forester," Indianapolis, Ind. 

[BulJetin No. 29. August 1, 1912.] 
CONCRETE FENCE POSTS. 

Can concrete line fence posts be made to take the place of wood 
posts? If they can, there will be a great saving of our forests; 
and it will be much more economical for the consumer. Their use 
will also modify to some extent the management of the woodlot and 
the abandonment of the planting of catalpa and locust, etc., for 
post purposes. 

The State Board of Forestry^ is gathering information on their 
use in this State. They desire to learn to what extent they are 
used and with what success. The board will greatly appreciate the 
favor of a report from those who read this article and have had 
experience with concrete line posts. Write to the State Forester, 
Indianapolis, Ind., stating how many posts you have and how long 
they have been set ; whether you bought ready-made posts or if you 
made them yourself; if purchased, at what price; give size; how 
reinforced; and any other information you deem of importance. 

Concrete line fence posts are already successfully used in many 
parts of the State and it is (confidently believed that their use will 
soon be general. It was only a few years ago that concrete side- 
walks were considered a failure, and we shall not be surprised if it 
will take some time to learn how to make a durable fence post. It 
is an important thing to perfect a concrete post, when it is consid- 
ered that there are at least a million fence posts used each year in 
Indiana. 
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[Bulletin No. 30. August 15, 1912.] 
OUft DESERT HIGHWAYS. 

When one journeys over the principal roads throughout our 
State, he is surprised that there are so few trees planted along the 
highways^ Generally the few trees found are volunteers which 
have miraculously escaped their many enemies. 

The question naturally arises, why are our roadsides destitute 
of trees? The principal reason is because the owner can not pro- 
tect them. The roadside tree is nobody *s tree or rather everybody 's 
tre^. The trunk is patched with signs, sale bills, etc., and per- 
forated with nails. The branches must furnish gads for driving 
stock. The traveler, wearied by his horse fighting flies, breaks off 
the smaller branches and fastens them to the harness in lieu of fly 
nets. The telephone man regards trees as an arch enemy and 
sometimes so badly mutilates them that they are offensive to the 
aesthetic sense, and we w^ish he had cut them close to the ground 
to end their miserable existence. The practice of using roadside 
trees as guy poles is very injurious to them. The small boy finds 
delight in climbing in them, breaking off the branches, and in club- 
bing them, especially if they are nut bearing trees. Their grateful 
shade causes them to be used as hitching posts, and the tied animals 
usually lunch on them. 

The objection that trees prevent the roads from drying up 
quickly is much more than balanced by their grateful shade. It is 
true it takes some space to grow a tree but the value of the crop 
shaded by the tree is far less than the value of the tree to the 
public, the value of the wood produced and the added appearance 
tx) the farm. The time has come when our best farmers appreciate 
the value of roadside trees and are eager for the time w'hen they 
can plant trees wdth a reasonable a^urance that they will not be 
destroyed. Laws are needed to protect roadside trees and ever^^ 
property owner should urge his representatives to pass laws pro- 
tecting trees along the public highways. 

[Bulletin No. 31. September 6, 1912.] 

BLACK LOCUST SEED WANTED BY THE STATE BOARD 

OF FORESTRY. 

The black locust is excelled only by the hedge or osage orange 
as a post timber. It grows rapidly and does well on rocky, worn 
out and eroded fields. It is the most easily propagated of any of 
our trees; all that is necessary is to get the roots covered with 
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earth and it will grow. It will grow better without cultivation 
than any other of our valuable trees, which recommends it for 
planting steep hillsides and rocky places that can not be cultivated. 
For the preceding reasons it would be the most desirable tree to 
use in reclaiming the rocky, deserted and washed fields of Indiana, 
if it were not for the fact that it is often killed by the borer. 

It has been observed, however, that volunteer locust trees that 
liave sprung up along the roadside from trees that were brought to 
this country by our grandfathers are often free from the attack of 
the borers, while trees nearby that have been secured from a nur- 
sery are badly affected. , 

This is attributed to the fact that the parents of the volunteer 
locust have resisted the attack of the borers for so many years that 
their descendants are practically immune to the borer, while the 
trees from the nurserj^ which are gro\i\Ti from seed imported from 
Europe, have not yet become ' * acclimated. ' ^ 

This is a significant fact and the State Board of Forestry has 
decided to undertake the experiment of growing a strain of black 
locust that will be more or less immune to the borer. They expect 
to plant seed from at least 100 young, thrifty trees that are free 
from the borer. From these seed, trees will be grown and from 
these trees, seed will again be selected from such trees as show a 
rapid and upright growth and are as free as possible from the 
borer. Again, seed will be planted and the process of selective 
breeding continued until satisfactory results are obtained. 

The board wishes to receive seed from every county in the 
State, but to send a man to all parts of the State to collect seed 
would mean a great expense and one which the Forestry Board can 
not meet. For this reason, is asked the favor of the collection of 
200 seed from each of one to five thrifty young trees 6 to 10 inches 
in diameter at 4i feet above the ground. It takes only a few pods 
to furnish 200 seed. Take the seed out of the pod, wrap them 
securely in a paper and write on the package the circumference of 
the tree at 4^ feet above the gi'ound, the estimated height and tlie 
locality of the tree. Remember to keep the seed from each tree 
separate. Send to the State Forester, Indianapolis, Ind., who will 
reimburse you for postage or express. This favor will be greatly 
appreciated by the board and it is hoped that some one from every 
county will respond and assist in this important undertaking. 



The subject of the prize essay for 1912 was **Woodlot Condi- 
tions in the County in Which I Live and Suggestions for Their 
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Improvement." The following conditions were also imposed: (1) 
At least five woodlots should be visited and the number of acres in 
each lot given. (2) The contestants should report on each wood- 
lot, making the following observations : 

(a) The amount and effect of grazing. 

(b) The amount, frequency and effect of forest fires. 

(c) The number (estimated) of trees per acre and give approx- 
imate size. 

(d) The principal species of trees in the stand and state the 
relative abundance. 

(e) The condition of the forest floor. 

(f) What effort, if any, are the woodlot owners making to im- 
prove their woodlots ? 

After it was too late it was learned that the subject with the 
conditions was too difficult for the pupils of the graded schools, 
and as a result no one entered the contest. However, the pupils of 
the high schools did good work. Some teachers used the subject as 
a theme for forestrj^ work and required the pupils doing this class 
of work to write an essay upon this subject. The best work done 
was by the biology class of St. Mary's-of-the-Woods, which was 
exceptionally thorough and well done. From this school eleven 
essays were received, two of which were awarded prizes. The prize 
for the best essay from the freshmen and sophomore classes was 
awarded to Miss Fern Swanson of Williamsport, Ind. The prize 
for the best essay from the junior and senior classes was awarded 
to Miss Gertrude Logue, now^ of Marshall, 111. (Plate 15.) 

The subject of the prize essay for 1913 is ** Street and Road- 
side Trees in the County in which I Reside.'' 

Field Work. 

The field work in the main consists of inspections of woodlots 
and forest plantations. The woodlot investigations have been con- 
fined to visits of inspection at the request of the owners. The 
woodlots visited have invariably been pastured, many have a blue 
grass floor and a meagre amount of young growth. 

The forest plantations visited reveal the same conditions as 
were discussed in our report for 1910. They show a lack of knowl- 
edge as to what species to plant and as to the proper management 
of the plantations. A list of the plantations visited is given in 
order that any one interested in visiting the different k)nds of 

fr-31861 
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forest plantings may know the area of each and how to reach 
them. The exact location of any planting may be obtained by 
writing to the secretary of the Board of Forestry. 



Counly. 



Town. 



Owner. 



Species. 



Trees. 



Acres. 



AlleB 

Allen 

Bartholomew 

Decatur 

Dubois 

Elkhart 

Elkhart 

Elkhart 

Elkhart, 

Elkhart 



Elkhart... 
Elkhart... 
Elkhart... 
Gibson,.... 

Gibson 

Hamilton . . 
Hamilton . . 
Hancock... 
Hancock. . . 
Hendricks. 

Hendricks . 

Hendricks. 

Henry 

Howard... 
Jasper 

Jasper 

Jennings 

Jennings. . . . 

Jennings 

Knox 

Knox 

Knox 



Knox 

Knox 

Knox 

Kosciusko. 

Lake 

Lake 

Laporte 

Orange 

Owen 

Spencer. . . . 



Spencer.. 

Spencer . . 

Sullivan. 
Sullivan . 

Sullivan . 

Warren.. 

Warrick. 



Washington . 



Total. 



Fort Wayne. 
Fort Wayne . 

Edinburg 

Greensburg.. 

Birdseye 

Middlebury . 
Middlebury. 
Middlebury . 
Middlebury . 

Middlebury. 

Middlebury . 
Middlebury . 
Middlebury.. 
Owensville. . 
Owensville. . 

Caimel 

Arcadia 

Wilkerson. . . 
Wilkerson . . . 
Danville 

Danville 

Plainfield. .. 

Spiceland... 

Fairfield 

Goodland . . . 

Remington . . 

Scipio 

Scipio 

Scipio 

Bicknell 

Bicknell 

Bicknell 



Bruceville — 

Bruceville 

Bruceville — 

Leesburg 

Crown Point . 
Crown Point . 

Laporte 

Paoli 

Cataract 

Grandview. . . 
Grand view . . . 

Rockport 

Rockport 

Fairbanks 

Fairbanks . . . . 

Shelbum 

Attica 

Boonville 



Har-ristown . 



Chas. McCulloch... 
RockhillEstale.... 

P. R. King 

Woodfill&Foid.... 

H. T. Koerner 

Ed. Funk 

G. M. Lehman 

Henry Lehman 

S. J. Litwiller 

J. S. Mather 

Wm. F. Messner 

S.E. Plank 

David SpeicheT 

Henry Mowrer 

Geo. W.Smith 

Jonathan Johnson 

Monroe P. Trietsch . 

J. P. Reeves 

J.R.Williams 

Chas. Higgins 

Chas. McLane 

Geo. Jessup 

Albert Hodson 

E. A. Armstrong .... 
Geo. Welch 

A. D. Wooden 



A. R. Thompson 

John R. Thompson . 

No Man's Land 

Ed. Dellinger 

Morton Fox 

A. P. Kuhn 



Art Cox 

Lee House 

Sam Huddle 

Chas. Holders an. 

C. B. Benjamin 

John M. Hack 

William Niles 

Sebastian Kuri . . . . 

C.W. Cakes 

J. H.Thomas 

Dr. J.T.White. .. 

Frank Hall 

Wayne Meredith . . . 

Willis Drake 

E. P. Thompson. . 

William Riggs 

R.L. Winks 

T. P. Littlepage... 

James K.Elliott.. 



Catalpa 

CataUa 

Black locust 

Black locust 

Black locust 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

/Catalpa 

iBlack locust 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

Catalpa 

/Catalpa 

iBlack locust 

Catalpa 

/Chestnut 

\Catalpa 

Black walnut 

Catalpa 

/Black walnut — 

1 Soft maple 

/Catalpa 

\ Black locust 

Catalpa 

/Black locust 

ICatalpa 

Catalpa 

Black locust 

Catalpa 

/Catalpa 

IBlack locust 

Catalpa 

Black locust 

Catalpa 

Catalpa 

Catalpa 

Black walnut 

Mixed hardwood 

Black locust 

Black locust 

Black locust 

Black locust 

Catalpa 

Black locust 

Black locust 

Catalpa 

[Black locust 

iCatalpa 

Catalpa 

Catalpa 

Black locust 

Catalpa 

Black locust 



53,000 
92,500 



4,000 
725 



1.000 



700 
2,200 
3.000 
2,000 
3,000 
3.000 
1,000 
1.045 

500 
1.000 
2.000 
2.000 



1,500 

300 

1,000 



3,000 



300 
1,000 
4,000 



486 
6.500 
1.500 
8,000 
8,000 
1,000 
1,100 
2,500 
1,000 
1,707 
1,000 



10,000 
12,066 



1,000 
1,000 
2,000 



150,000 

150,000 

400 

1,500 



545.283 



20 
"6 



731 



Number of plantings visited, 51. 
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LOCAL FORESTRY ASSOCIATIONS. 

This spring an attempt was made to form county forestry asso- 
ciations. Henry County was selected for trying out the plan. This 
county is wealthy and has always been prominent in agriculture 
and horticulture, and livestock growing. 

The time selected for the preliminary meeting was one when the 
woodlot owners would not be busy and the severity of the weather 
would not prevent an attendance. Accordingly, Wednesday after- 
noon, March 7, 1912, was named as the most auspicious ^ate, and 
llie meeting was held in the court house at New Castle. The meet- 
ing was given publicity by advertising in the two daily papers for 
two weeks preceding the meeting, by two days' personal solicita- 
tion in the county by the secretary and by mailing 216 personal 
letters to woodlot owners who would be the most likely to be inter- 
ested in the improvement of their woodlots. Enclosed with each 
letter was a printed letter setting forth the conditions of the 
average woodlot and reasons for their improvement. 

When the meeting was called to order more than sixty woodlot 
owners were present. Prof. Stanley Coulter, Dean of the School 
of Forestry of Purdue University, headed the program with a 
discussion of the woodlot. He very vividly portrayed the condi- 
tions of the average woodlot, and gave reasons and suggestions for 
their improvement. His able address was followed by an informal 
discussion of the subject by the persons present, which lasted for 
over an hour. At the close of the meeting a local forestry associa- 
tion of twenty-four members was formed and called the Henry 
County Forestry Association. John H. Hewitt was chosen presi- 
dent and Lynn C. Boyd secretary. The address of the president 
and secretary is New Castle. 

COUNTY COOPERATIVE PLANTATIONS. 

It has been learned through our field w^ork that there are land- 
owners who do not know of the existence of the forest experimental 
station and many who declare they would visit it if it was more 
accessible. The Reserve is located in the very southern part of the 
State on only one railroad line, which makes it necessary for the 
greater number of the people of the State who desire to visit it to 
take three days to do so. This takes more time and costs more than 
the average person is mlling to spend. 

In view of the preceding situation it seems advisable to conduct 
co-operative work in other parts of the State and if possible in every 
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county. In the ninety-two counties of the State there are 18,884 
acres in county farms, an average of over 200 acres for each 
county. The largest areas are in the southern part of the State 
where practical forestry is most needed. It is proposed to do some 
kind of practical forestry on county farms that have woodlots or 
eroded or washed fields. The idea would be not to do experimental 
work, but to demonstrate locally real practical forestry so that per- 
sons who wish to do forest planting or improve their woodlots could 
.see approved methods near home. It is believed also if demonstra- 
tion areas were established in each county that it would give a 
great impetus to constructive forestry. 

With the above ideas in mind the secretary under direction of 
the board visited the county commissioners of Clay, Daviess, Mar- 
tin, Morgan, Putnam and Spencer counties and presented the sub- 
ject of co-operative work to them. The commissioners of all the 
counties approved of the plan, but hesitated without due delibera- 
tion to appropriate the little money necessary to buy seedlings. 
They requested that the secretary return at their next meeting at 
which time the subject would again be considered. However, a 
second visit was not possible for lack of funds. 

The commissioners of Martin County were very much impressed 
with the proposition, because their county contains so much eroded 
and hilly land. Their county farm contains 357 acres and has 
several cleared fields which are so badly washed that they are no 
longer profitable for either grazing or field crops. One of these 
fields lies just west of the buildings and along the public thorough- 
fare and mil be planted next spring with seedlings of locust, ash 
and tulip. A ravine traverses the tract from north to south divid- 
ing it into two nearly equal parts, so the field is really two hill- 
sides. The west slope will be planted by the ''rock in" method 
and the east slope will be prepared as for corn to contrast the two 
methlods of planting. The ash and tulip were native species on 
these slopes. 

It is expected to extend the work at this place as fast as time 
and money will warrant. It will always remain to the credit of the 
Martin County commissioners to have initiated practical forestry 
on county farms. They deserve the honor of having their names 
recorded in this report. They are Albert T. Ackerman of Loogoo- 
tee, Jas. N. Hert of Indian Springs, and Chas. Pinnock of Shoals. 
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Suggestions for the Improvement of Indiana 

Woodlots. 



BY STANLEY COULTER, PH. D., DEAN OF SCHOOL OF SCIENCE, DIRECTOR 
OF LABORVTORY, PURDUE UNIVERSITY. 



The papers previously published in the aimual reports of the 
State Board of Forestry concerning woodlot conditions and possi- 
bilities in Indiana^ proved to be of sufficient value to lead the 
board to ask that they be rewritten and expanded for the current 
report. The present paper, however, which is prepared in re- 
sponse to that request, is more in the nature of a series of prac- 
tical suggestions for the improvement of the woodlot than a com- 
bination and expansion of the previous papers. 

It is, however, necessary to give a brief resume of the observa- 
tions set out in those papers, since they furnish the basis for the 
present article. 

It was shown, that the problem of the future of the forests of 
Indiana was the problem of securing the proper management and 
care of the small timbered areas held by individual owners. It was 
claimed that if such areas were wisely handled and conservatively 
lumbered there was no reason why they should not for years yield 
a steady and increasing income and at the same time show a marked 
increase in quality and value. It was shown that the problem of 
the future timber supply was very largely a problem of education ; 
that individual owners of timbered tracts must realize the value of 
such holdings and train themselves in methods of management 
which would secure the unimpaired maintenance of these holdings. 

An examination of the woodlots of the State showed the follow- 
ing conditions to be almost universal : 

1. Practically all are used as pasture land and the great major- 
ity are so heavily overpastured as to preclude any possibility of 
natural regeneration. 



1 Ninth Annual Report, Indiana State Board of Forestry. Woodlot Conditions 
and Possibilities: Stanley Coulter, pp. 36-47. 

Tenth Annual Report, Indiana State Board of Forestry. Woodlot Conditions 
and Possibilities, II : Stanley Coulter, pp. 126-136. 
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2. In a very large number of instances the tracts have suffered 
a more or less serious damage by fire. 

3. Very few if any of the wooded areas are carrying their full 
load of timber. In ver\^ few would the cut exceed 2,500 feet B. M. 
per acre ; it should run 7,500 feet B. M. 

4. That as a result of long continued selective cutting of the 
more valuable species the present stands are composed very largely 
of inferior species. 

5. That in almost ever>^ woodlot "'cleaning cuttings'' are need- 
ed to remove undesirable forms. Such cleaning cuttings should 
remove all forms, the absence of which would imprpve the forest 
and give the trees left standing an opportunity for a more perfect 
development. Ultimately, such cleanings should remove all tree», 
which even if allowed to reach full maturity would never have an 
economic value, such as the haw^, dogwood and sassafras. It should 
also include all trees that are dead or dying or are fully mature. 

6. That in some cases ** thinnings" are evidently indicated. 
Often several trees of a valuable species stand so close together that 
no one of them can develop into a good tree. In such a case ** thin- 
ning'' is necessary. 

7. That a more thoughtful utilization of the existing stand is 
everywhere imperatively demanded to secure the best results. This 
means a checking of the tendency to cut sueh trees as will work tip 
most easily whatever may be the purpose for which they are to 
be used. 

Wood-pastures vs. Woodlots. 

A very large proportion of the wooded areas of Indiana are 
rvoods-pastures. As such they may serve a very useful purpose, 
but they should not be regarded as woodlots nor should they be 
considered in any discussion of the future timber supply. 

In the woods-pasture the desire is to increase the supply of 
grass at the expense of the forest floor. The tract is conserved, not 
for the maintenance and improvement of the timber, but for the 
purpose of furnishing shade and forage for cattle. With this con- 
ception of its use the wooded area becomes less and lees valuable, 
regeneration is impossible and its complete disappearance is merely 
a question of time. More rapidly destructive is the common and 
increasing practice of using the woodlot as a range for hogs. 

In the woodlot. on the other hand, the purpose is to improve 
thie stand both in quantity and quality, or, at the very least, to 
maintain it in an unimpaired condition. With this purpose in 
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view, grass is regarded as an undesirable weed, and any agency 
which hinders regeneration or interferes with the normal develop- 
ment and growth of the young seedlings as a positive injury. 

It is extremely important at the very beginning that it should 
be held clearly in mind that woods-pastures and woodlots are 
e-asentially different things. That this basic fact is not generally 
recognized is shbwn by the large number of requests for lists of 
trees ''under which blue-grass will grow./' The wooded area should 
be made either a good woodlot or a good woods-pasture ; it cannot 
be both. 

• What is a Good Woodlot? • 

If the purpose is to make a good woods-pasture this question 
need not be discussed since all that is needed is to continue the 
present practice. If, however, the purpose is to mal^e a good wood- 
lot it is first necessary to know its characteristics. 

A good woodlot is one which carries a full load of trees of 
desirable species in proper proportion ; in which the forest floor, 
made up of fallen leaves and twigs, is sufficient to keep the soil 
fertile and moist and mellow ; in which the crowns are sufficiently 
close to hold in check grass and weeds ; and in which an abundance 
of healthy and vigorously growing species are at hand to take the 
place of the mature trees as they are cut. These are what may be 
called its positive qualities.- The good woodlot, however, can bo 
recognized just as surely by certain negative characters. It is free 
from misshapen and dead trees; it is free from trees which are 
infested by insects or fungi ; it is free from worthless species or 
tree weeds; it is free from fallen logs and unused tree tops which 
serve as breeding places for insects and prevent regeneration in the 
spaces which they cover; it is free from briars and other thick 
undergrowi;hs which smother out the young seedlings; it is free 
from the burden of pasturage. 

It is very evident that such a woodlot is the result of intelligent 
care given through a series of years. It is as impossible to secure 
a good timber crop without care as it is to secure a good crop of 
com or potatoes without care. The average landowner does not 
give this care, claiming that trees vn\\ grow without it; that as. 
forests have reproduced themselves in the past they will continue 
to do so in the future. Doubtless this is true in a certain sense, but 
with care this future reproduction ml] be more rapid and certain 
and of better quality and larger quantity. Grass has reproduced 
itself in the past and would doubtless continue to do so in the 
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future, but no intelligent landowner relies upon the natural repro- 
duction of our wild grasses for his hay crop. No one will be able 
to develop a good woodlot without a clear notion of its characteris- 
tics and without a recognition of the fact that it is the outcome of 
intelligent, persistent care. 

Pkotection Forests. 

Quite apart from the woodlot and serving, in the main, a diflEer- 
ent purpose is the protection forest. In our State these are of two 
kinds: first, to prevent erosion through rapid run-off in hill 
regions and second to serve as windbreaksi. In the southern part 
of the State, thousands of acres of land which have been stripped 
of their timber are wasting with enormous rapidity. The only 
possible use to which this land can be put is to timber growing. If 
the waste is allowed to continue for many years longer all of this 
large area will become permanently unproductive. Fortunately, 
the conditions are such that the greater proportion of these areas 
can be reclaimed hy simply freeing them from the burden of past- 
urage. In most cases there is a sufficient number of seed trees to 
restock the land, not evenly or thickly perhaps, but sufficiently to 
check waste. '*In the hill regions of the southern counties, ai\d 
especially in localities where the hills faced the Ohio River, the 
forests were removed many years ago. For years such tracts were 
left unfenced, and during those years the land wasted through 
erosion and no seedlings obtained a foothold. At a later period 
when laws prohibiting stock from running at large were passed 
and when wire fencing came into general use, these denuded hills 
were quickly covered with a dense growth of young trees. No 
planting had been done, the soil had received no treatment, the 
tract was merely freed from the burden of pasturage."^ 

Through the co-operation of Professor Glenn C. Culbertson of 
Hanover College, I am able to illustrate this condition from photo- 
graphs taken in Jefferson County. 

The Ailanthus or **tree of heaven '* happens to be of no eco- 
nomic value so far as our wood industries go, but it has certainly 
proved its value as a ''soil fixer *' in thin soils on steep slopes. 
(Plate 16.) The hills in the immediate vicinity of Madison, where 
the photograph was taken are very steep, no cultivation b^ng pos- 
sible in any part except after terracing. It also makes a very rapid 
growth under these apparently unfavorable conditions. In Plate 



■ Indiana State Board Forestry, Tenth Annual Report, 1910, p. 37. 
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17 the larger trees are over a foot in diameter, breast high; their 
age is between twenty-five and thirty years. When this growth 
rate is compared wdth that of such a relatively rapid growing native 
tree as the white ash, which requires an average of one hundred 
years to reach a diameter of a foot, it suggests at once the desira- 
bility of investigations touching possible utilities of this species. 

The red cedar is another species which has proved extremely 
effective in the reclaiming of steep slopes, and one which has the 
added merit of possessing an ecomonic value in a relatively short 
time. Plate 18 shows the first steps in' the reclamation of a 
denuded hill by red cedar, the first foothold being obtained near the 
foot of the hill and progressing gradually upward. The view also 
shows in an admirable fashion the extent of the previous erosive 
action. 

In Plate 19, there is sho^vn an example of arrested erosion by 
means of the circle of cedars about its boundary. In this view also 
the destructive extent of the erosion is clearly indicated. Doubt- 
less, within a very short time the erosion gully itself will be filled 
with cedars* 

The value of a tree covering as a protection against soil waste 
and as a means of utilizing the land to the fullest extent is suffi- 
ciently evidenced by these illustrations. Every bared and wasting 
slope, whether large or small should be compelled to carry its due 
crop of trees. As has been suggested, protection against pasturage 
will in almost every case be all that is necessary to accomplish this 
result. The landowner should realize that unproductive areas upon 
his farm are wasteful in the extreme and an almost infallible sign 
of incompetent management. 

Windbreaks or protection belts of trees have not been used in 
Indiana as widely as conditions demanded. In the northern, but 
especially in the northwestern counties, practically every farm 
should have a series of properly located and carefully planted wind- 
breaJfs. Their importance in ameliorating climatic conditions in 
furnishing shelter for stock and from an aesthetic standpoint are 
too obvious to need discussion in this connection. In the matter of 
increasing existing wooded areas, the duty of the landowner is 
clear; unoccupied and unproductive hills and slopes, especially 
those subject to erosion, should be so managed that they will devel- 
op a tree covering, and protective belts or windbreaks should be 
far more widely planted than at present. The neglect of these 
duties means in the one case, financial loss; in the other, discom- 
fort and an indirect financial loss. 
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Infected Trees. 



In the improvement of the existing woodlots, perhaps the most 
imperative necessity is the removal of infected trees. The number 
of trees affected by the various fungi in our Indiana woodlots is 
positively appalling. When it is recognized that each of these 
trees serves as a center of infection, the future peril becomes plain. 
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Fig. \. Quercus imbricaria (Shingle Oak) attacked by Polyporus. 

These infections show themselves in various ways, but usually their 
presence is not evident to the untrained observer until the time for 
remedial measures has passed. Perhaps the most familiar forms 
of infection are those due to some of the many species of Polyporus, 
commonly kno\^Ti as shelf-fungus. Scarcely any species of tree> 
is exempt, and when the large shelf-like bodies appear not only is 
the affected tree doomed, but it becomes a positive menace to the 
other trees in the tract. At times the fungus attacks the entire 
trunk, as shown in Fig. 1. 
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At other times it appears in scattered bracket-like groups upon 
the trunk. (Fig. 2.) The large shelf structures are spore bearing 
bodies giying rise to multitudes of ininute spwes which are carried 
by the wind to find an ultimate lodgment upon some other tree. 

An examination of Figures 1 and 2 will show a very definite 
relation existing between the loeation of the fungus and the seat of 




Fig. 2. Populus deltoides (Cottonwood), showing scat- 
tered, bracket-like groups of Polyporus. 

a former injury. As a rule, the fungus gains access to the living 
tissues of the tree by way of an external wound. In some cases the 
fungus seems to follow this wound closely, not appearing, at least 
externally, beyond its boundaries. This condition is well illus- 
trated in Fig. 3. 

Where such trees are present the woodlot is doomed unless rem- 
edial measures are promptly taken. The only effective remedy is 
the complete removal of the infected trees. Much of the wood can 



Digitized by 



Google 



96 



Twelfth Annual Report 



be used for fuel or other minor purposes so that the loss will not be 
complete. The effect of this treatment will be lost if the tree is 
not entirely destroyed. Such parts as can be utilized sihould be 
promptly hauled from the woods, and that which cannot be utilized 
should be burned. The purpose of the cutting is to remove a cen- 
ter of infection and thus protect the forest from deterioration. A 




Fig. 3. Soft Maple, showing Polyporus igniarius closely 
following the lines of a former injury. 

fungus infected tree if allowed to remain upon the ground is just 
as dangerous, just ajs certain to spread infection as if it had been 
allowed to remain standing. 

Insect Infested Trees. 

It is fortunate that in wood lot and forest conditions our native 
trees are not as a rule seriously affected by insects. Occasional 
species in occasional years may be defoliated or attacked in other 
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ways, but as a rule the danger is not so serious as that from fungi. 
In new plantings, however, damage from insects is apt to be serious, 
so serious indeed as to preclude the planting of certain species. In 
certain regions of the State it is unwise to plant black locust be- 
cause of the locust borer, which in some cases will destroy from 30 
to 40 per cent, of the entire stand. In other localities catalpa is 
unsafe because of the catalpa sphinx, which frequently defoliates 
every tree in a planting. The woodlot or native forest fortunately 
presents no such conditions. Care should be taken to destroy the 
breeding places of dangerous insects. These breeding places in 
our woodlots are most frequently brush heaps, decaying logs and 
rotting stumps. An examination of a decaying log will reveal 
scores of different kinds of insects; some in the bark, some just 
beneath it, some burrowing in the wood, some between the log and 
the ground. If a brush pile is stirred, swarms of insects will be 
found to have utilized it as a breeding place. The removal of such 
breeding places reduces the danger to the minimum. If a tree is 
infested it should be kept under observation, and if it is attacked a 
second year it should be cut down and completely removed from 
the tract, or burned. If any part is left undestroyed the work is 
useless. If the trees of a given species show a liability to insect 
attaxiks, it is a sufficient indication that the species is one to be re- 
placed as rapidly as possible by another which is more immune to 
insect attacks. In the case of the woodlot as it stands the chief 
problem is to keep the trees healthy and vigorous in order that they 
may make a rapid and profitable growth. This can only be accom- 
plished through a close and persistent observation of the woodlot 
and the adoption of prompt remedial measures when the necessity 
arises. 

Improvement Cuttings. 

**The three principal aims in caring for the woodlot should be: 
to keep the ground thoroughly covered with trees; to have only 
the best possible trees; to make them grow rapidly."^ It is very 
evident that to meet the second of these purposes, the woodlots of 
Indiana must be given improvement cuttings or cleanings. It must 
be emphasized, however, that improvement cuttings are to be made 
gradually. The sudden change in conditions which would neces- 
sarily result from a heavy improvement cutting would inevitably 
seriously injure the woodlot. The exposure of considerable areas 



"The Improvement of the Woodlot: Walter Mulford. The Cornell Reading 
Courses, Farm Forestry series No. 1. p. 132. March, 1912. 
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to the direct action of the sun, the increased danger from windfall, 
the injury to young growth because of the removal of the needed 
shade of their earlier years, are but a few of the evils that follow- 
too vigorous cleanings. The lest possible trees is the end to which 
we are directing our efforts. Perhaps the best starting point is to 
be found in the removal of trees which are plainly badly diseased 
and which constitute dangerous centers of infection. In some cases, 
however, such trees are so numerous that their removal at a single 
operation would be dangerous. A safe practice is to select the 
trees that are to remain, rather than those which are to be removed. 
When it is decided that a given tree should remain it is fairly easy 
to determine what should be removed to give it the best chance for 
growth and development. Ordinarily this will not 6e found to 
require an excessive clearing of the ground. Later as the tree 
grows in height and spread of branches, additional cuttings may 
be made if necessary for its further growth. In the matter of im- 
provement cuttings it is impossible to give any definite statement 
as to the amount which may be cut safely. This is a matter of in- 
dividual judgment based upon the conditions existing in the par- 
ticular case in hand. I should say, that not more than 15 to 20 per 
cent, of the area should be uncovered at a single operation and the 
cuttings shooild not follow each other within less than five years. 
Mulford* gives the following detailed suggestions which will be 
found exceedingly helpful. 

1. Do not give a young tree so much room that the lower part 
of its trunk will not be cleaned of branches. There is no danger 
that new branches w411 start out on those parts of the trunk that 
have been w^ell cleaned of limbs. 

2. Even after the tree is well cleaned, do not give it so much 
room that it develops a wide-spreading crown instead of a compact 
one. 

3. Do not make an opening so large that it will not be filled by 
the surrounding crowns within a few years, otherwise the soil may 
run wild. 

4. Since an opening should not be very large, it is a good plan 
not to cut two trees whose crowns adjoin unless there is a special 
reason for doing so. 

5. Do not thin so severely that on a clear day you will see 
more than one-third of the ground with the bright sunlight reach- 
ing it ; the sunlight should be in small patches here and there. 



* Iinprovement of the Woodlot : Walter Mulford. loc. cit. p. 117. 
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The danger from too heavy improvement cuttings at a single 
operation is so great that too much insistence cannot be placed 
upon the necessity of caution in this work. Ultimately, the im- 
provement cuttings are to remove not merely insect and fungus 
affected trees, but also those that are misshapen, or of undesirable 
species. 

Selection of Trees to Remain. 

Several factors should enter into the determination of what 
trees are to remain for further development. First in importance 
is the species. The desire is to secure as large a proportion as is 
possible of the best trees. This means that species of high economic 
value are to be favored ; promising young white oaks, for example, 
should not be cut in order to give a hackberry or cottonwood oppor- 
tunity to develop even though the latter were larger trees. The 
form of the tree is also of importance. Trees with clean, straight 
trunks and with branches set high are to be favored over trees of 
equally good species, which branch low or do not have straight 
trunks with but slight taper. The form of the crown should also 
be taken into consideration. The crown practically determines the 
quantity and quality of the wood. The best crown is one that is 
compact and is carried high on the trunk. It should be fairly uni- 
formly developed in all directions ; if crowded so that its symmetri- 
cal development is prevented the trees which interfere should be 
removed. A tree with a scanty or scattered crown cannot make 
satisfactory growth. In the selection of trees which are to remain, 
these three features should control: good species; clean, straight, 
long trunk ; high, compact crown. 

As these improvement cuttings are being made gradually, the 
resulting openings are not excessive in size so that the forest floor 
is not seriously disturbed. During the operations much valuable 
material, such as fuel, posts, rails and smaller dimension stuff is 
secured, greatly reducing the cost. In very many cases it has been 
found that under fairly careful management, -the material removed 
in the improvement cuttings has equalled or exceeded in amount 
the cost of the operation. The net result of improvement cuttings 
should be a woodlot made up of trees of valuable species, with clean, 
straight trunks and high, compact crowns. It should be free from 
fungus infected trees, and from the ordinary breeding places of 
insects. Such a result, however, can only be secured by intelligent, 
persistent care. 
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Increasing the Stand. 

Not only should the woodlot be made up of healthy, vigorously 
growing trees of desirable species, but it should carry its full load. 
It is an extremely conservative statement that the woodlots of 
Indiana are not carrying one-half of their possible load. Put in 
another way, four million acres of woodlots in the State are carry- 
ing less timber than two million of acres should carry, a clear loss 
of the returns upon two millions of acres. Such enormous waste is 
not merely inexcusable, it is really criminal. Not only are the 
woodlots not carrying more than a half load, but the composition 
of the stands is poor. * * The successive operations leading to pres- 
ent woodlot conditions are not difficult to trace. Where lumbering 
beigan in Indiana only the best trees of the most valuable species 
had a market value, and, as a consequence, these only were cut. 
Defective trees and those of inferior species having no market 
value were left. Later, as the demand for lumber became greater, 
and smaller material became valuable, the forest was cut over and 
ogain only the best was taken. Through repeated selective cuttings 
a condition was reached in which the forest contained practically 
nothing but defective trees or unmerchantable species. '''^ Put in 
anotlier way, the stand of the woodlots really represents, in the 
main, not merely second class species, but undesirable individuals 
cf those species. Evidently the work of increasing the stand is of 
a twofold character; first an actual increase in the number of 
trees i>er acre, and, second, a change in the proportion of the 
s.pecies, increasing the percentage of valuable and decreasing the 
percentage of inferior species. In view of these conditions, which 
are in nowise exaggerated, it is the duty of every woodlot owner to 
take steps to increase the quantity and improve the quality of its 
stand. A half crop of poor timber is as serious a reflection upon 
the skill and intelligence of the owner as is a half crop of poor 
com. The woodlot will never become a paying proposition untiljt 
is given proper care and cultivation. 

Re-enforcing the Stand. 

There are several ways in which the stand may be increastid 
It may be by natural seed regeneration, by artificial seed regenera 
tion, by seedlings, by cuttings or by sprouts. Whatever method is 
adopted, one thing is imperative, that is — that grazing animal> 
should be kept out of the woods in which the young trees are start- 



» Woodlot Conditions and Possibilities II : Stanley Coulter : Tenth Annual 
Report, state Board of Forestry, p. 127. 
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ing. The present deplorable prospect for the future stand of our 
woodlots through the absence of seedlings of desirable species, is 
almost entirely due to the presence of grazing animals in the 
woodlot. 

Natural Seed Regeneration. 

In many cases natural seed regeneration will be found sufficient 
if the young growth is properly protected. Indeed, where stump- 
age values are low, it is the only method of re-enforcement possible 
from an economic standpoint. Under this method, seed trees of 
desirable species are left in the woodlot and are relied upon to fur- 
nish the new growth. It is very evident that only trees with rela- 
tively light seeds, such as a;sh, linden, elm and maple, can be used 
in this method. The seeds of such trees will under ordinary condi- 
tions cover the ground fairly thoroughly to a distance equalling one 
and a half to twice their height. For trees with heavy seeds, such 
as the oak, hickory, and walnut, this method is impracticable. The 
success of natural seed regeneration depends largely upon a seed 
year and a cutting coinciding. When a cutting is followed by a 
heavy seed year, the natural regeneration of light seeded species is 
usually sufficient to insure the future stand. If, however, a year 
or two intervenes between the cutting and the heavy seed year, the 
ground will have become compacted, the forest floor will have 
dried up, the soil will have lost mucK of its moisture, and germina- 
tion wnll be extremely uncertain. If the soil is covered by a thick 
layer of *'duff,'* natural seed regeneration will be greatly retarded, 
so much so in most cases, as to prove a practical failure. The seeds 
must come in contact with the mineral soil to insure a prompt ger- 
mination and unless such exposure of mineral soil exists, natural 
seed regeneration will fail. 

Another objection to natural seed regeneration lies in the dif- 
ficulty of regulating the proportion of species. In almost every 
instance there will result an excess of lightrseeded species and a 
deficiency of heavy-seeded species. This lack of control over the 
proportion of sx)ecies is a serious objection to natural seed regener- 
ation when the re-enforcement of woodlots is undertaken. In large 
areas, where the stand is still fairly dense, or in areas bordered by 
forests, natural seed regeneration will prove satisfactory. In wood- 
lot conditions, with the limited area, the light stand and the cleared 
land surrounding, natural seed regeneration is of doubtful value. 
It is questionable whether it is at all applicable in Indiana in the 
average woodlot. In the hill regions, however, it must be relied 
upon a« the best method under existing conditions. 
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Artificial Seed Regeneration. 

In this method instead of relying upon the natural seed distri- 
bution to restock the area, planting is resorted to by the landowner. 
This planting can be easily done by loosening the earth with a 
pointed stick or some tool, dropping the seed into the hole thus 
made and gently ''firming" the earth by pressure with foot. This 
process is known as ''dibbling." There is no antecedent prepara- 
tion of the ground, no attempt to plant in rows, merely a utiliza- 
tion of the opejn spaces in the woodlot. The seeds used in this 
work should, as a rule, have been collected from healthy, well- 
shaped and vigorous trees of suitable age growing in the immediate 
region. Such seeds have a good ancestry and are already adapted 
to the conditions of the locality. The seeds should be plump, of 
good color and of standard weight. Seeds which have been col- 
lected for over a year should be avoided, since tree seeds lose their 
germinative power quite rapidly. Care should also be taken not to 
plant too deeply. For the larger seeds an inch to an inch and a 
half is ample, while for the smaller seeds the slightest possible cov- 
ering of earth is the best practice. No method of increasing the 
density of the stand is so economical or gives such satisfactory 
results. It has been used for years by Dr. Schenck in the great 
Biltmore forests, and is practiced to a greater or less extent by 
every successful forest manager. Where the re-enforcement of the 
woodlot is undertaken through seed regeneration, it is the ideal 
method. It is economical both from, the standpoint of time and 
money; replanting in spots where the seeds fail to germinate is 
simple and inexpensive ; it gives absolute control of the proportion 
of species in the future stand, thus insuring the highest returns; 
it presents fewer chances of failure than any other method. 

The Number op Seeds to Plant. 

Tree seeds as a rule have a low germination per cent. They run 
from about ten per cent, in the tulip tree or yellow poplar to sev- 
enty or eighty per cent, in the oaks and hickories. The number of 
seeds to plant in an opening is determined by this percentage. In 
the case of oats, hickories, walnuts and similar forms from three to 
five in an opening is good practice. If too many come up in any 
place, the young seedlings can be easily lifted and transplanted to 
places where germination failed. It is much easier and cheaper to 
thin than to replant. In the case of the lighter seed a half dozen 
or more in an opening will give satisfactory results. 
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When to Plant. 



Most tree seeds need a resting period before they will germinate. 
The exceptions to this are the maples and elms setting seed in the 
early siummer. These should be planted as soon as they mature. 
The white oa^ also requires planting as soon after collection as is 
possible since it needs no resting period and cannot be safely car- 
ried through the winter. The remaining seeds must be planted in 
the spring. This means of course that they must be carried 
through the winter in such a way as not to injure their germinating 
power. A fairly simple, yet thoroughly satisfactory method of 
carrying tree seeds through the winter is as follows : Take a box 
of any convenient size, put in a layer of sand or leaf mold, then a 
layer of seeds, then another layer of sand and so on until the box is 
full ; cover the top with straw or leaves to prevent evaporation and 
to protect against sudden temperature changes. Set the box in a 
cool, dry place, keeping the soil moist but not wet. Examine from 
time to time to see that the seeds do not become moldy or dry out. 
In the case of the large seeds the soil and seed layers should be 
from four to six inches deep ; in the case of the smaller seeds from 
two to three inches. Planting should be done as soon as the ground 
can be worked. Since the germination period of tree seeds ranges 
from three weeks to as many months there is little danger of plant- 
ing too early. 

Re-enforcement by Seedlings. 

Where more rapid results are desired, re-enforcement may be by 
means of seedlings, instead of seeds. This method involves more 
labor, more expense and more chances of failure. Apart from these 
features, it possesses all the advantages of artificial seeding, with 
the additional merit of quicker returns. The initial expense is 
greater, but time is saved. Successful re-enforcement by means of 
seedlings is determined by the close observance of the following 
rules: 

1. In lifting the seedling, remove as much of the root system 
as is possible, using particular care to avoid injuring the finer 
roots. 

2. Do not allow the roots to be exposed to the action of the sun 
or wind for even a minute. If the delicate root hairs dry out they 
become f unctionless. 

3. Do not set too deeply. Plant in such a way that when the 
earth has settled, the seedling vidll be approximately in its original 
position. 
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4. Keep weeds, especially grass, from the immediate neighbor- 
hood of the seedlings for the first year or two in order to give it a 
chance in its new location. 

Handling of seedlings is neither difficult nor uncertain if these 
rules are carefully followed. The greater number of failures in re- 
enforcing by means of seedlings are to be referred either to allow- 
ing the root-hairs to become dry, or to planting too deeply. Wheth- 
er the seedlings are taken from adjoining woods or bought from 
nurserymen they should be carefully inspected before planting. A 
straight, vigorous stem, healthy and fresh buds, a compact root 
system with abundant fibrous roots are the external signs of seed- 
lings which may be expected to give a satisfactory growth. Plant- 
ing should be done whenever possible in the spring at as early a 
date as the ground can be worked. Spring planting is universally 
safer under Indiana conditions than fall planting. 

In using seedlings in re-enforciement, the ** spot method'' is per- 
haps the simplest and most economical. The soil is loosened to a 
depth of about eighteen inches in a spot about the same dimensions 
each way, the seedling is placed in proper position and the earth 
firmed about it. Under ordinary woodlot conditions in the State a 
man can plant from five to seven hundred trees a day. There is no 
antecedent preparation of the ground, no attempt to plant in rows, 
since the purpose is merely to make the woodlot carry a heavier 
load of timber through the utilization of unoccupied spaces. Ex- 
perience has shown that in this, seedlings ranging from eighteen to 
twenty-four inches in height are more uniformly satisfactory than 
any others. Those less than eighteen inches in length are usually 
weak or slow growers and therefore unsatisfactory, while with the 
increase in size there is' a marked increase in the risks of trans- 
planting, in the initial cost of the seedlings, and in the labor and 
cost of planting. 

The Coppice Method. 

This method takes advantage of the fact that a very large pro- 
portion of our hard wood trees sprout vigorously and persistently 
from the stump. A very large proportion of our second growth 
forests are sprout forests. It is applicable only where small sized 
stuff through quick rotations is the end sought, since sprout trees 
rarely grow as large as do trees originating from seed. As, how- 
ever, the raising of saw timber involves very long periods, it is 
probable that our woodlots will be handled more frequently by the 
sprout method than any other. In order to insure vigorous and 
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healthy sprouts the trees from which reproduction is expected 
should be cut in the late fall or winter. Indeed, the best results are 
secured if the cutting is done just before the growth starts in the 
spring. A reference to the extended experiments upon the State 
Reservation in the coppicing of catalpa is a sufficient verification 
of this statement. 

These experiments also showed that the best results were ob- 
tained when the stump was cut as close to the ground as possible. 
Such stumps gave fewer, but much more rapidly growing and vig- 
orous sprouts than those cut higher. A moment's consideration 
shows that to prevent decay or other infection the cut should be 
made in such a way that moisture will not gather upon it. A 
smooth surface with a single or double slope fulfills this condition 

This method has the advantage of simplicity, it calls for but 
little after treatment, merely the selection of the sprout to be 
retained and the removal of the others, and is applicable to prac- 
tically all of our hardwood species. It is probable that the coppice 
method might not prove entirely satisfactory in the northern coun- 
ties of the St^te because of the severe winters. Re-enforcement by 
seeds or seedftngs would doubtless be found more uniformly suc- 
cessful in this part of the State. 

Selection of Species for Re-enforcing. 

Only species which have an economic value, are of easy and 
fairly certain propagation, are rapid growers, are naturally resist- 
ant to insect and fungus attacks should be used in re^enforcing 
wood lots. Out of a list of trees possessing these qualities the 
woodlot owner should select two or three for his work. As different 
species require different methods of treatment, it is unwise to un- 
dertake the handling of a large number of kinds. As a rule, expert 
advice concerning suitable species should be sought before the work 
is undertaken. This can be obtained without chaise by addressing 
the Secretary of the State Board of Forestry at Indianapolis. In 
some cases, it would be wise for the woodlot owner to visit the State 
Reservation and determine the selection of the species which he 
desires to use, after a study of the experimental demonstration plats. 
This would give him, also, a clear notion of the relative value of 
different. methods of handling the trees, of the cost and of the prov- 
able rate of growth, points of extreme importance in the selection 
of species for re-enforcement. The list of trees suitable for this 
purpose under Indiana conditions is not large and full information 



Digitized by 



Google 



106 Twelfth Annual Repokt 

as to the suitability of given species for a specific locality is easiiy 
obtained. It must be remembered that success in increasing the 
density of the stand and improving the proportion of the species in 
woodlots, depends more upon a wise choice of the forms to be used 
than upon any one factor. It is assumed that native hardwood 
trees will be used for this purpose. Any attempt to re-enforce with 
exotics or conifers would surely fail, yet such attempts are often 
made under the influence of the persuasive eloquence of the tree 
agent. Of our native trees, white ash, yellow poplar, white elm, wal- 
nut and red oak are partdcularly promising, where soil and exposure 
conditions are favorable. It is the determination of this point that 
requires expert advice. Many failures in re-enforcing operations 
in the past are attributable to the lack of specific recommendation 
of certain species as suitable for the work. No species is suitable 
for all localities and in a very real sense the problem of selection of 
species for re-enforcing is a local one, to be solved by a study of 
local conditions. 

Summary. 

In increasing the quantity and quality of the timber carried by 
our woodlots, the immediate work of the woodlot owner lies along 
the following lines : 

1. Distinguishing clearly between the woodlot and the wood- 
pasture, giving to the woodlot the necessary conditions for its^ 
growth and development. 

2. A recognition of the characteristics of a good woodlot as 
shown both in its positive and negative characters. 

3. An attempt to bring the present stand into these conditions 
by gradual improvement cuttings, which shall remove fungus and 
insect infested forms, misshapen trees and undesirable species. 

4. To increase the density of the stand by causing new trees 
to start by some method adapted to the special conditions of his 
woodlot. 

5. A careful selection of species under expert advice for the 
work of re-enforcement. 

6. Persistent and intelligent effort along these lines until the 
desired result is secured. 

7. To keep as his ideal of the woodlot one which carries the 
largest number of the best trees in proper proportions, and which 
reproduce themselves mofif. rapidly and more surely. 
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Preliminary Studies in the Rate of Growth of 

White Ash (Fraxinus americana L. ) 

in Indiana. 



BY STANLEY COULTER, PH. D., DEAN OF SCHOOL OF SCIENCE, DIRECTOR 
• OF LABORATORY, PURDUE UNIVERSITY. 



The results of the studies on the rate of growth of certain, 
species of native trees upon the Indiana State Forest Reservation, 
reported last year/ were so suggestive that it was determined to 
extend the studies so as to include typical regions throughout the 
State. It will be recalled that upon the State Reservation the 
topography is broken, with elevations ranging from 500 to 1,000 
feet above sea-level. That the soil of the tract varies from a loose 
to a compact clay, which, though receiving the usual rainfall for 
the State is usually hard and dry, in part because of the character 
of the soil and in part because of the extremely rapid run-off. It 
was recognized in the report cited that growth studies gave results 
which were essentially regional in their application and that until 
fuller studies were made no eonclusions could be drawn which 
could be considered as giAang a fair idea of the rate of tree growth 
in the State as a whole. 

It was thought best that the present study should be more 
intensive in its character and the work here summarized is con- 
fined to a single species. The original plan contemplated the col- 
lection of twenty-five disks from each of eight regions, which were 
considered as typical of practically all conditions existing in, the 
State. Unfortunately the lack of funds prevented the carrying out 
of the plan in its entirety and the results set out in this paper are 
to be regarded merely as a part of a more comprehensive study 
which it is hoped to complete during the present year. 

The species selected was the American white ash. The reasons 
leading to this choice were, its wide range of uses,^ the fact that it 
becomes merchantable at a less diameter than almost any other 

iThe Rate of Growth of Certain Species of Native Trees on the State Reser- 
vation. Stanley Coulter. Eleventh Annual Report, State Board of Forestry, 1911. 
pp. 67-85. 

2 Reports from 549 establishments in eighty-six counties of the State show that 
in 1910, approximately 7 per cent, of the material used was white ash, amounting 
in round numbers to nineteen and three-quarters millions board feet. 

(107) 
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hardwood species and its high promise as a suitable species for 
reforestration or for re-enforcing existing woodlots as shown by its 
behavior in the experimental work at the State Reservation. 
% Two collections were made, the field notes being taken by For- 
ester Deam, a fact which insures both their accuracy and complete- 
ness. One series of twenty-seven disks was collected on the farm 
of Clarence Griffith, Section 34, Jackson Township, Wells County. 
The second series of twenty-eight disks was taken from the farm of 
David House in Hamilton County, seven miles south from* the city 
of Elwood. In both cases the ash was being cut by handle manu- 
facturers, thus furnishing an exceptional opportunity for the col- 
lection of material. The disks were cut three inches thick and were 
taken just after a fifty-eight inch bolt was cut. As the stumps were 
left from ten to twelve inches high, the diameter measures are at 
approximately six feet instead of at breast-height or four and one- 
half feet. This has been taken into account in the following data, 
five years being allowed in each case. To any one at all familiar 
^\dth the growth of white ash it is evident that this is an ample 
allowance. 

The average diameter was secured from several measurements, 
and a radius representing this average was selected. The counting 
and measurements were extremely carefully done by Mr. P. H. 
Teal, a student in Forestry at Purdue University, and may be thor- 
oughly relied upon. The decades were marked upon the selected 
radius and measured to one-tenth of an inch. The count was 
made from the center outward, the fractional decades thus being at 
the periphery. This departure from the method adopted by the 
U. S. Forestry Service was made, since for the purpose of this study 
the growth rate in the earlier decades was felt to be of great sig- 
nificance and that by this method res.ults would be more easily 
comparable. The. counting and measurement was, wherever at all 
doubtful, verified by a recount. A magnifier was used in many 
cases, both for the count and measurements. The disks from which 
these studies were made are in the forestry museum at Purdue 
University. 

In the Wells County tract the soil was a black loam, the land 
being low and very flat. In the Hamilton County tract the soil was 
also a black loam and the land was low, sloping slightly toward the 
west where a pond probably formerly existed, the prevailing trees 
being soft maple and black ash. Apparently the only appreciable 
soil difference between the two traets is to be found in the better 
drainage of the Hamilton County land. 
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The associated trees in the two tracts were practically the same, 
the prevailing forms in both being white ash, white, red and burr 
oak, sugar maple, shellbark and black hickory, black and Biltmore 
ash and black cherry. Those found in Wells County only were 
green ash (Fraxinus lanceolata) American elm, swamp white oak, 
beech, pignut Jiickory and sycamore. Those found in Hamilton 
County only, were red elm, coffee-nut, tulip tree, linden and black 
walnut. As the associated trees were limited to a radius of fifty 
feet from the trees from which the specimen was taken, these dif- 
ferences are more apparent than real. The composition of the 
forests of the two counties is practically identical. 

Because of long continued grazing there was no characteristic 
undergrowth in either area. Attention has been called thus fully 
to the great similarity of the tracts, save in the matter of drainage, 
because of the difference in the growth rate in the case of the ash 
and in the average diameter of the associated trees. 

In the measurements of the twenty-seven disks taken in Wells 
County, the average annual growth was found to be .118 inches; 
that is, the tree at one hundred years of age would be 11.8 inches 
in diameter, at four and one-half feet from the ground. In the 
Hamilton County tract, the measurements of twenty-eight disks 
showed the average annual growth to be .136 inches; that is, a tree 
one hundred years old would be 13.6 inches in diameter, four and 
one-half feet from the ground, a difference of one and four-fifths 
inches. 

An examination of the associated trees is interesting in this 
connection. The following table presents the differences in a con- 
cise form, considering only the species common to both counties : 



Spectes. 



Fraxinus americana . 

Qiiercus alba 

Quercus rubra 

Acor saccharum 

Hicoria ovata 

Hicoria cordiformis. 

Fraxinus nigra 

Quercus macrocarpa . . 
Fraxinus biltmoreana 
Padus serotina 



Average Diameter 




Wells 


Hamilton 


County. 


County. 


12.2 


14.4 


12.6 


19.5 


15.9 


18.5 


10.6 


12.9 


9.3 


14.4 


9.7 


14.9 


11.6 


12.1 


14.7 


23. 


15.2 


12.5 


75 


13.6 



It is, of course, not intimated that such differences would exist 
if all of the trees in the two tracts had been measured, it is merely 
suggested that the more rapid growth rate of the ash in* the partic- 
ular tract under consideration is correlated with a greater average 
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diameter of associated species. While it is possible that this may 
have arisen in part from other causes, it is evident that drainage 
is an important factor in determining the growth rate of forest 
trees. 

Associated with the greater diameter growth rate of the ash in 
the Hamilton County woods, was a greater height growth. The 
average height of the twenty-seven' trees cut in Wells County was 
seventy-five feet and eight inches; of the twenty-eight Hamilton 
County trees, it was eighty-one feet and four inches. Without 
going into the details, the growth charts also indicate that the Ham- 
ilt^on County trees showed a greater clear bole and a greater amount 
of utilizable material. This fact, also, serves to emphasize the 
importance of drainage as a factor in determining growth rate. 

The soil, however, is also a factor of high importance. It will be 
recalled that the soil upon the State Reservation is a clay, varying 
from loose to compact and with good, if not indeed excessive drain- 
age. The ten trees studies from that region gave an average annual 
diameter increase of one-tenth of an inch ; that is, one hundred and 
twenty years would be required, for a tree to reach a diameter of 
one foot at breast height. The average height of the trees was 
sixty-eight feet and nine inches.^ 

It is a fair inference from these facts, that within our area, the 
white ash makes its most rapid and vigorous growth in loamy soils 
with good drainage ; that it will thrive, but grows less rapidly in 
loamy soils with poor drainage, and that it will maintain itself in 
clay soils with good drainage, although in the latter case the growth 
rate will be relatively slow. 

It is difficult to determine the period of most rapid growth. In 
the studies from the State Reservation, it was in almost any decade 
from the first to the tenth ; in the Hamilton County tract it was in 
a large majority of cases in the fifth and sixth decades ; in Wells 
County in an equally large majority of cases it was in the eighth 
and ninth decades. The white ash needs shade in the earlier growth, 
but later demands full sunlight. It will, however, stand suppres- 
sion for a long time, and after the cover is removed make an aston- 
ishingly rapid growth. The following will illustrate this fact, the 
diameter increase for each decade being given in inches : 



No. of Spec- mo ^. 


.56 
.54 
.68 
.54 


2nd. 

.32 
.66 
.44 
.48 


3rd. 

.26 
.70 
.30 
.50 


4th. 

.32 
.86 
.30 
.82 


.76 
.90 
.42 
.86 


nth. 

.94 
.66 
.54 
.88 


7tb. 

.76 
1.14 

.92 
1.14 


8th. 

1.52 
1.22 
1.66 
1.2 


9th 

1.6 
1.78 
3.26 
2.64 


10th. 


nth. 


12th. 


2 


2.38 
2.9 
3.76 
2.4 






3 






5 






21 


1.14 


.92 







■ j:jeventh Annual Report of the State Board of Forestry, 1911. pp. 71-78. 
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It will be noted in number five, that much more than one-half 
Qf the total growth occurred in the eighth and ninth decades. A 
careful study of the series of charts indicates a fairly uniform rate 
of growth for the first four decades, with a sharp increase in the 
fifth and sixth, followed by a fairly rapid decline in the subsequent 
decades. Where the period of most rapid growth occurs as late as 
the eighth, ninth and tenth decades, it is in all probability due to 
suppression because of the shade of older trees. This prompt 
recovery from such a long period of suppression is somewhat sur- 
prising, but it seems to be bom out by the data without much room 
for doubt. 

The diameter increase in the first decade was far from uniform, 
9. fact somewhat surprising in such small areas, where the conditions 
were practically identical. In the Wells County area this ranged 
from four-tenths of an inch to one inch and seven-tenths. Taking 
the average for the twenty-seven trees, for the first decade we have 
a. trifle over eight-tenths of an inch. In the Hamilton County tract 
the range of growth for the first decade was from thirty-four hun- 
dredths of an inch to one and one-half inches, with an average of a 
trifle under seven-tenths of an inch. It is probable that in fairly 
good soils the white ash in forest conditions reaches a diameter of 
about an inch in the first ten years. In the successive years it 
grows more and more rapidly, culminating at from fifty to sixty 
years, after which the growth rate declines, at first somewhat grad- . 
ually, but later quite rapidly. 

No definite relation could be found to exist between diameter 
and height from the material studied. T^venty-five of the trees 
ranged from fourteen to fifteen inches in diameter. As might have 
been expected, this group had a greater height than in the case of 
the sixteen trees which were below fourteen inches in diameter; 
what was not expected was that they also showed a greater average 
height than the fourteen trees which ranged from fifteen and one- 
half to seventeen and one-half inches in diameter. Of the fifty-five 
trees, four were over ninety feet high, nineteen between eighty and 
ninety feet, and twenty-five between seventy and eighty feet. 

It is evident that to grow saw-timber, that is trees a foot in 
diameter, takes time under ordinary forest conditions. Ash trees 
of that diameter, will in all probability, range from eighty to 
ninety feet in height and will vary in age from about ninety years 
in well-drained, loam soils, to one-hundred and twenty years in dry 
clay soils. 
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The studies of W. D. Sterrett of the department of silvics of the 
U. S. Forest Service, show a somewhat more rapid growth rate in 
certain other States. It is of course possible that within our area 
there may be found localities where this will occur, but under for- 
est conditions as they exist in Indiana at present these figures are 
more likely to be reduced than increased. 

There is little doubt that under proper silvicultural methods the 
rate of growth of native trees may be greatly increased. It would 
be somewhat surprising, judging from the results in the case of 
other plant forms, if the rate of growth could not be doubled by the 
application of proper methods. In the case of the asli, this would 
mean growing trees a foot in diameter, with a clear bole of approx- 
imately forty-feet in fifty years. The white ash responds quickly 
and certainly to cultural methods as is shown by the results on the 
experimental plats at the State Reservation^ Further, it is as yet 
singularly free from insect and fungus attack and grows a clean, 
straight trunk if given a fair chance. 

In using this species for planting or for re-enforcing existing 
woodlots, the following facts should be kept in mind : 

1. While capable of maintaining itself- on a wide range of 
soils, white ash gives the most rapid and vigorous growth in well 
drained, rather loose loam soils. 

2. That during the earlier years shade is needed if the trees 
make their most vigorous growth. 

3. That later a full light is demanded. 

If these facts are kept in mind there is no tree of greater prom- 
ise within our area, either for purposes of reforestation or for re- 
enforcement. Failure to observe these conditions may not, in all 
probability result in complete failure, but will without doubt result 
in disappointment in the rapidity of growth. 

It has not been thought necessary to include the growth charts 
in this paper since they will be included in the complete study 
which it is expected to complete for the next report. They are, 
however, available for examination, as are also the disks and ac- 
companying data sheets, in the forestry laboratories of Purdue 
University. 

The studies have progressed sufficiently to justify the recom- 
mendation of the white ash as an extremely desirable si>ecies for 
woodlot planting and encouragement. 
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BY CHAS. C. DEAM, SECRETARY. 



Shade trees are not a rich man's hixury, they are a public neces- 
sity. They have an aesthetic and ornamental, an economic and an 
educational value. These values are so closely related that it is 
difficult to pro-rate them. Undoubtedly the tree planted along a 
street or roadside, which serves the s^reatest number of people, has 
the greatest economic value. The tree planted in a lawn or park, 
whose function is to modify the landscape, is commonly called an 
ornamental tree. It should not be considered as an individual but 
as a part of a whole. Its function primarily is to complete a con- 
ception .of unity. 

The value of a shade tree is usually considered only in its rela- 
tion to satisfying our physical comforts, while to its beauty is as- 
signed relatively little value. It is believed, however, that our idea 
of these values should be reversed, because the greatest ultimate 
good may come, through the aesthetic appreciation. 

AliSTTIETIC AND ORNAMENTAL VaLU£. 

The aesthetic value of a tree or number of trees cannot be ex- 
pressed in any definite term. Beauty is an abstract conception, 
which in the ultimate, like units of force, is incapable of analysis. 
It is a true quality of things, appreciable by a modie of perception 
and perfectly real to the perceiver but indefinable. The principles 
tha.t seem to explain it are those of harmony, design and adaptation 
of means to an end. 

Aesthetic pleasures are those feelings that come to us through 
our perception of beauty in art, literature, human character and 
nature. Our indulgence in such aesthetic feelings contributes to 
our happiness and elevates the tide of life. Some people in their 
mad rush for wealth have dulled their aesthetic appreciation by neg- 
lect, but we are grateful that many have kept their altars burning 
with good thoughts and helpful deeds. 

The beauty that can be developed by the use of shade trees is 
one that should not be neglected. It has an economic value and 
people are paying money for it, as shown in the advanced price 

8-31861 (113) 
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commanded by city property that possesses beautiful trees. It is 
a value not appreciated by many and one that is enhanced by edu- 
cation. It is believed a sentiment can be created in favor of the 
planting and care of trees along streets and highways and people 
be educated to an appreciation of them. 

The soul of man responds to the fragrant blossoms, the pano- 
rama of color, the soughing branches and the stately form of trees. 
He is moved by the chorus of bird forms domiciled in their 
branches. The most hopeful sign of the prevalence of a sentiment 
in favor of trees is the frequent expression of resentment at the 
dehorning of trees by so called tree pruners and their mutilation by 
so called public utility companies. Our education must be a two- 
edged sword. It must compel some people to plant trees and pre- 
vent others from destroying them. 

The annual or biennial celebration of Arbor Day has apparently 
accomplished but little. The idea is a good one and furnishes a 
basis for attacking the problem. Arbor Day as it is generally ob- 
served is a gala half holiday and little is done on the day or previ- 
ous to the celebration to fix the idea of the value of the planting 
and care of trees. Since our lives are so intimately spent with 
trees and we owe so much to them, every teacher is justified in 
spending some time in acquainting his pupils ^\dth the trees and 
their value. In fact, he is under moral obligations to do so. The 
love and appreciation of trees is latent in every child and the teach- 
er should see that it is given expression. It is not enough that in 
the school j^ard there should be planted a ^ew trees and shrubs, too 
often improperly selected. Every schoolhouse should be surround- 
ed by a carefully selected lot of trees, shrubs and vines. These 
should be cultivated, cared for and protected. Every school should 
have its school garden where lessons in agriculture and forestry 
could be demonstrated. The children would be intensely inter- 
ested in them. They would cost little or nothing. Why do they not 
have them? Is it because the teacher is ignorant of the subject? 
AVhen the children in the schools are taught to thoroughly under- 
stand the value of shade trees, the problem will be solved. Then 
the streets and highways will be lined with thrifty aiid well-chosen 
trees. Then the miscellaneous collection of trees which adorn our 
cities will give way to avenues of well-selected trees. Then the crip- 
pled and mutilated trees will be replaced by others that will never 
know the oldtime 'Hree pruner.'' Then the telephone lineman will 
not dare to cut a hole through the crown of a tree, or a merchant 
disfigure it with signs. 
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In the meaDtime, other measures must be adopted to take care 
of the present situation. Recently the women's clubs and civic 
federations have taken up the subject and much good isi expected 
from these sources. There are state laws and city ordinances which 
if enforced would in a great measure secure the desired end. 

Economic Value. 

The economic value of shade trees may be considered as follows : 

First. They are planted primarily for protection from the sun. 
They, also protect man, animals aud buildings from rain, snow, 
wind and storm. 

Second. Shade trees have a hygienic and sanitary value. They 
absorb obnoxious gases and throw off oxygen. Their roots pene- 
trate the earth deeply, furnishing better drainage conditions. 

Third. They enhance the value of the property on which, they 
are planted, and in a measure, that of adjoining property. There 
are court decisions which show that single trees have been valued 
at hundreds of dollars. 

Fourth. The appearance of a city is one of its assets. By im- 
proving the appearance of a city, a civic patriotism is engendered, 
which makes for progress. It is also known that the morals of a 
community are in direct relation to its environment. 

Edtjcational Value. 

Forests are becoming so scarce and far removed that children 
who live in the citie? learn much of the life history of trees from 
those that grow in the cities. This fact is a strong argument in 
favor of cities owning parks. The botanic interest and value of 
parks is, as a rule, underestimated. This assertion may be verified 
by questioning the city school teachers. In order to make the park 
of the most educational value it is suggested that as many species 
of the local trees, shrubs and vines as possible be planted. Those of 
foreign origin should be selected with the idea of showing different 
foliage, flowers, fruits, etc. It is variety, not uniformity, that 
pleases. 

The Location of Shade Trees. 

Trees planted along streets and highways meet different condi- 
tions and a brief discussion of each location follows : 

Street Trees, — The position of trees along a street is deter- 
mined primarily by the location of the sidewalk. If a parking 
space of suflieient width intervenes between the street and walk, 
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the trees are planted in this space. If the walk abuts the curb the 
trees are planted near the property line, and it is suggested at a 
distance of four to six feet from the walk. 

Some of the advantages of placing the walk next to the curb 
line and planting the trees on the lawn-side of the walk are as 
follows : 

(1) The tree in this position can not be used as a hitching post 
or be injured by vehicles. 

(2^ The root system is cut off in one direction only which 
makes more favorable conditions for the long life and rapid growth 
of the tree than if the feeding roots should meet barriers in two or 
more directions. 

(3) When a parking space intervenes between the walk and 
curb, a line of drain tile follows the outer edge of the walk and 
along the curb. Trees planted in a ten-foot parking space would 
have a row of drain tile within five feet of each side of the tree. 
Trees planted in the lawn w^ould have a drain tile on one side only, 
and that at a distance of four to six feet and on the side opposite 
from which the tree would receive its greatest supply of moisture. 

(4) Trees in the lawn would l>e less liable to "be injured by gas 
escaping from gas mains. The trees would be farther away from 
the gas and water lines, the frequent repair of which is continually 
disturbing the root system of the trees. 

(5) The top or crown would be farther removed from the net- 
work of wires which is usually along the curb line. 

(6) The trees would be farther from the reflected heat of the 
walk and street, and such trees as the linden, which suffers seriously 
from this cause, could be more successfully grown. 

(7) The tree would be far enough removed from the driveway 
that overhanging branches would not obstruct the view and thus 
accidents would be evert/cd. This is especially true of narrow 
streets at night where the crowns of the two rows of trees almost 
t/)uch each other. When this condition exists the light of the street 
lamps extends but a short distance beyond the street intersections 
and an approaching vehicle can not be seen in the darkness. 

(8) The trees being in the lawn the owner has a better oppor- 
tunity to enjoy their shade by being able to place his chair, or 
hammock, under them. Then, too, the trees will usually be dose 
enough to the house to protect it from the sun. 

(9) When the walk is along the curb, expectorations will be 
cast into the gutter, which is a sanitary argument in favor of mak- 
ing the walk next to the street. 
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The principal objections to locating the walk next to the curb 
line and planting the trees in the lawn may be given as follows: 

(1) Pedestrians are in more danger from passing vehicles and 
possibly from a falling live wire. 

(2) That the trees are located so near the house as to cause it 
to decay. This objection vanishes at once if the house is located the 
proper distance from the walk. It is a common error to build 
houses whose porches extend to within ten to fifteen feet of the 
walk. This makes the home less private and deprives the occupant 
of a lawn which may be ornamented with flowers and shrubs. A 
residence built near the walk loses in architectural effect and re- 
minds one of a tenement. It is believed this crowding of the dwell- 
ing toward the walk is the result of a desire to have a roomy back 
3'ard which may be used for a garden and chicken park. 

(3) That the driveway is not shaded enough. 

Hightvay Trees. — Trees have not as yet been planted along the 
highways to any extent in this State. The sentiment in favor of it 
is fast growing and many more trees would now be planted if own- 
ers had the assui'ance that telephone linemen would not mutilate 
the trees, merchants would not disfigure them with advertisements 
and that they would not be otherwise injured by a careless public. 
It is not just to charge the average landowner with lack of apprecia- 
tion of roadside trees and it is believed that as soon as he has the 
assurance that roadside trees will be protected, their planting along 
highways will be a common practice. To show what the States of 
Michigan and Wisconsin are doing along this line, parts of their 
laws relating to this subject are quoted. From the Michigan law: 
^ ' Shade trees shall be planted along both sides of the public high- 
ways, at the uniform distance, as near as may be, of sixty feet 
apart and not less than twenty-three nor more than twenty-five feet 
from the center line of the highway, but the township board may 
direct as to the distance which trees may be set from each other or 
from the outer line of the highway. " ** Where trees are not planted 
and growing along the highways the highway commissioner may 
cause to be set out each year as many trees as he may deem advisa- 
ble in his township where the adjoining lands are cleared, but shall 
not expend to exceed ten per centum of the road repair tax in any 
one year for such purpose. ' ' From the Wisconsin law : * * Every 
person along or through whose lands any highway may pass may 
plant and cultivate on one or both sides thereof, where he shall own 
land, trees of such varieties as commonly grow at least forty feet 
in height, set two rods or less apart in * * * a row within 
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eight feet of the outer line of the highway, * * * and when 
such trees shall reach twelve feet in height the superintendent of 
highways shall, if the same be growing thriftily, give such owner, 
on his request, a certificate that he accepts such trees as public 
shade trees. Thereafter such trees shall be public shade trees and 
be protected a^f public property, but the title thereto and to their 
fruit shall remain in the owner ; and such owner, so long as he shall 
maintain such trees, replacing such as die, shall receive an annual 
bounty of * * * three cents for each rod of highway along 
which such trees are planted on one side and * * * six cents 
if on both sides, to be credited upon his highway taxes. For the 
protection of such trees while growing, such owner may, by leave of 
the superintendent, inclose the same by a fence." (Sec. 1344.) 

Roadside trees should not be planted closer than fifty feet. The 
distance apart- depends upon the species planted. They should 
never be planted on the property line, but just inside or outside of 
it. If planted on the inside they may be better protected, but they 
take up more tillable ground. If planted on the outside they are 
more liable to be injured, and more of the root system will be cut 
off by the roadside ditch. 

Some of the advantages of trees along the highway are as fol- 
lows: 

(1) Trees along the highway add beauty to it. 

(2) They protect both pedestrians and beasts of burden from 
the heat of the sun and afford a cool and shady resting place for 
both man and beast when traveling. 

(3) They keep improved roads moister, thus preventing the 
wind from blowing away the road material. Road experts say they 
increase the life of gravel and stone roaxis in a marked degree. 

(4) If the tree is protected it will in time have a commercial 
value. 

(5) If the trees along a highway are properly spaced, their 
crowns makti- an effective windbreak, which lessens evaporation in 
the adjoining field and the liability of crops to be overthrown by 
the wind. 

(6) They furnish the much needed shade for the stock pas- 
tured in adjoining fields. (See Plate 20.) 

(7) They serve as an attraction and furnish nesting places for 
birds of economic value. The robin especially needs a nesting place 
since the old rail fences have disappeared. They also offer a retreat 
for our song birds from hawks. Our common song birds consume 
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Plate No. 20. The pasture field should have a shade tree. 
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i>reat numbers of woed seed and destroy many obnoxious insects, 
and thus have a high economic value. 

(8) The high value placed upon them and the care given them 
where they have been established. 

The objections to roadside trees are as follows: 

(1) That their tops shade and their roots take nourishment 
from the adjacent crops. 

(2) That they prevent the drying of unimproved roads there- 
by impeding travel. 

(3) That they cause the snow to drift. This objection is whol- 
ly unfounded. An extended study was made last winter after two 
deep, drifting snows had fallen. The prevailing wind was from 
the west and the observation was confined to north and south roads. 
It was found that trees, along the roadside with branches at a rea- 
sonable height in no appreciable way caused the snow to drift. The 
same may also be said of the ordinary wire fence with the posts two 
rods apart. A board, picket or rail fence will always cause the 
snow to drift more or less when there is a heavy wind. 

The Selection of Trees for Streets. 

The selection of a street shade tree is one of the most perplexing 
problems of the city forester. The various species of trees demand 
varied conditions for their healthy growth and development. A 
thorough knowledge of these conditions, together with a knowledge 
of the species that will answer the requirements, is needed for an 
intelligent choice of the kind of tree to plant. A thorough knowl- 
edge of local conditions is necessary and for this reason only the 
most general rules can be given for guidance. The qualities re- 
quired of street trees will be discussed in the order of their im- 
portance. 

Form, — The first consideration is to choose a tree that will con- 
form to the space available for the mature tree. Artificial pruning 
should not be necessary to limit the horizontal or vertical growth. 
The natural habit of the tree should be preserved as nearly as pos- 
sible. If the space available for the crown to develop in is narrow, 
a small tree with a narrow crown should be chosen. If the crown 
is soon to m.eet obstacles from above, a low-growing tree should be 
selected. If local conditions will permit, all of the trees along a 
street should be of one species and as uniform in size and shape as 
possible. If it is not possible to have the entire street of one species, 
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at least e<ach block should have but one species. Street trees should 
have a straight trunk and a symmetrical crown. Uniformity inten- 
sifies and through it harmonious results may be obtained. 

Adaptability. — The most desirable tree must have a wide range 
of adaptabiiitj^, a strong power of resistance and the ability to 
maintain its vigor under unusual circunistancea It may be planted 
in a soil that is either dry or wet, sterile or rich, weU or poorly 
ventilated, or subjected to excessive heat, dust, smoke or noxious 
gases. It should be strong enough to be not easily broken by the 
wind, sleet or snow. It should be able to resist frost, insect attack 
ajid disease. It should transplant well and readily recover from 
mechanical injury such as pruning. 

Cleanliness, — A tree should be chosen that is as free as possible 
from the following objections. From the heaving up of the pave- 
ment by surface roots as by the soft maples. From suckers sent up 
from the roots as in the silver poplar. From the litter made by 
falling bark as in the sycamore. From the litter of twigs in winter 
and spring caused by the self-pruning of such species as the Caro- 
lina poplar. From the constant falling of leaves from early sum- 
mer to fall as from the Carolina poplar. From the litter caused by 
falling of flowers as from the cottonwoods and catalpa. From tho 
offensive odor of the flowers as is emitted by the stamjnate flowers 
of the ailanthus. From the Litter caused by the falling of the fruit 
as from the catalpa, sweet gum, mulberry and sycamore. From 
worms falling from the trees, such as the larvae of the catalpa 
sphinx and the tussock moth. 

Longevity. — A long-lived tree is the most desirable and it is un- 
fortunate that the most desirable trees belong to the slow-growing 
class. However, if shade trees received the cultivation and care 
they should, their growth would be comparatively rapid. 

The great desire to secure a rapidly growing tree frequently out- 
weighs all otlier considerations and with disastrous results. It is 
believed that in this State fully two-thirds of all the shade trees 
are Carolina poplar, box elder, catalpa and soft maples, the vaga- 
bonds of the shade tree creation. Quick-growing trees are usually 
short-lived. The sycamore is the most notable exception, and the 
elm and tulip under favorable conditions, should not be regarded 
as slow-growing. 

Immiinify. — All trees, except the cypress and ginkgo, are sub- 
ject more or less to the attack of insects and disease. Insect pests 
have become so prevalent that spraying is imperative in many local- 
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ities in order to have healthy trees. The spraying of trees when in 
foliage temporarilj'- mars their beauty and it is quite expensive, 
especially when the trees are very large. A tree comparatively free 
from the attack of deadly insects should be preferred, but the elm 
and hard maple, the most desirable of all trees, are subject to the 
attack of the borer, the insect most difficult to control. 

Shade Production. — A shade tree should not shade the house 
too much and should permit a good growth of grass beneath the 
tree. It should have a long leaf -period and maintain a vigorous 
appearance of foliage throughout the season. The most common 
error, where shade trees are maintained, is to grow them too close 
together, thus producing too dense a shade. This may be corrected 
by spacing the trees farther apart and raising the crown. 

Discussion of Some Available Specif^s for Street Planting. 

In the selection of a species it is wise to be guided by the ex- 
perience of older cities of the United States and of Europe. While 
the number of available species runs into the hundreds, yet ex- 
perience shows that our choice should be confined to not more than 
a dozen or two species. Local conditions and the available space 
for the tree should in the main govern the choice of species. 

Norway Maple, — Along a narrow street or where the space will 
not admit of the use of a large tree, the Norway maple is one of the 
very best species to plant. Compared with its rivals, the sugar and 
black maples, it is more adaptable to the soil conditions and other 
hardships which city trees must encounter. It is also less affected 
by insect pests. It develops a round and compact crown. The 
species has a tendency to head too. low, which should be corrected 
by pruning when the tree is small. A frequent mistake is to permit 
the head to form at about six feet above the ground, which is en- 
tirely too low for a street tree. (See Plate 22.) The effort to 
correct this mistake later results in impairment of the vitality of 
the tree and injures the symmetry of the crown. The leaves are 
larger than the sugar maple, have a deeper green color and turn 
a light yellow in the fall. 

Sugar or Hard Maple, — In appearance this species resembles the 
Norway maple, but grows to a larger size. When the conditions of 
growth are not too exacting it should be regarded as the best species 
to plant. It is sensibly affected by paved streets and by conditions 
which limit its root system. The tree develops numerous branches 
which have a pleasing effect in the winter condition. It is clean in 
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habit and long-lived. The foliage during the summer is a pleasing 
shade of green, which in the autumn turns to gorgeous tints of 
orange, yellow, red and brown. In the autumnal coloring of its 
foliage it is exceeded by few, if any, of our trees. 

Black Maple, — This species is not usually separated from the 
sugar maple, which in size and form it resembles. It is adapted to 
a moister soil and has a darker and smoother bark, resembling that 
of the Norway maple. Its leaves are larger and a darker green 
than those of the sugar maple. The sides of the leaves droop and 
are a yellows-green beneath. 

White Elm. — The ''elm*' as it is populaijy called is a large tree 
and adapted to wide streets. It is beautiful throughout the year. 
It is hardy and long-lived ; easily propagated, of rapid growth and 
clean habit; adapted to wet, moist and fairly dry soils; grows tall, 
is stately and graceful ; it is very variable in form, usually develop- 
ing a vase-shaped crown ; its leaves appear early in the spring and 
remain until late in the fall. 

It is unfortunate that the elm has a few deadly insect enemies. 
The elm-leaf beetle and cottony maple scale are the worst, but 
where provision is made for spraying these may be kept in check. 

The English, the Scotch, and the red or slippery elms which are 
often planted, have no advantage over the white elm as street trees. 
They may well be planted in parks and other situations where 
variety is an object. 

Pin Oak (Quercus palustris). — This tree is adapted to a moist 
soil, grows rapidly after it has been transplanted a few years, 
branches profusely, the lov/er branches being pendant, the upper 
horizontal or slightly ascending, forming a crown usually pyra- 
midal in outline ; the leaves are a bright green, deeply and unsym- 
metrically lobed, producing a dense shade, usually passing through 
many tints of red in autumn. It is the most extensively used of 
the oaks for shade tree planting. It is to be regretted that the oaks 
have not been more generally used for this purpose. The oaks 
develop a tap root system which is broken when young trees are 
transplanted from the woods. This retards their growth and has 
given rise to the prejudice against the oaks that they are slow 
growers. If nursery grown trees which have been transplanted 
several times are planted it will be found that they will grow as 
fast as other hard wood species. The pin oak has no deadly insect 
pest, a fact which strongly recommends it. It is sometimes attacked 
by an insect gall which detracts from its winter appearance but 
rarely kills the tree. 
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Scarlet Oak (Quercus coecinea). — This species is adapted to a 
dry soil, gT0^vs rapidly, develops an oval or a spreading crown and 
Las leaves similar to those of the pin oak but with a brighter au- 
tumnal coloring, which has given it its common name. This form 
is growing in favor and time may demonstrate its' superiority over 
other oaks. 

Red Oak (Quercus rubra). — This tree prefers a moist soil, al- 
though it adapts itself very well to a dry soil; it grows rapidly; 




Fig. 4. A row of Sycamore on East Tenth Street, Indianapolis, Ind. 

soon loses its lower side branches and develops an oval head, often 
wdtli large spreading branches. The leaves are larger than those 
of the two preceding species, and are a glossy green, which in 
autumn mature with a rich coloring of red. 

Sycamore. — The sycamore prefers a rich, moist soil, but adapts 
itself to all kinds of soils; it transplants easily; grows rapidly; 
develops an oval crown, sometimes with large ascending branches; 
its leaves are attractive in shape and are large but do not form a 
dense shade; the trunk and branches have a picturesque, mottled 
green and gray color due to the flaking off of the bark. It is from 
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this habit of sheddine: its bark that some people object to this tree. 
This objection may to a ^eat extent be relieved by occasionally 
scraping off the loose bark with a scraper tied to a cane pole. The 
labor and cost entailed in keeping the trunk clean would be nothing 
compared to the expense of spraying, which is necessary for a ma- 
jority of trees. The sycamore is practically free from insects and 
in only a few localities is it attacked by the leaf fungus to any 
damaging degree. The sycamore stands pruning well and some 
trees have been seen which had the terminal cut when the trees 
were about twenty feet high and the crown developed from this 
point. Wounds heal readily and the crown may be trained to 
please the fancy. The sycamore has been used extensively in Mar- 
tinsville, New Albany and Jeffersonville. (Fig. 4.) 

The Oriental plane which resembles our sycamore has been ex- 
tensively planted because of the belief that it was free from the 
leaf fungus. A leading nurseryman of Indiana is authority for 
the statement that the reverse is true and advises the use of the 
sycamore. 

Biltmore Ash. — This ash grows rapidly, tall and to be a rather 
large tree. It is adapted to a moist or dry soil, transplants success- 
fully and develops an open, pyramidal or oval crown; the leaves 
appear late but remain on until the last of September; it is clean 
in habit, bears pruning well and is not seriously affected either by 
insects or fungi. It differs from the white ash, which it the most 
resembles, in that the bark has deeper and longer fissures : that the 
last year's growth is hairy and the leaves generally have nine in- 
stead of seven leaflets. The leaflets are a shade darker than the 
white ash, thicker, more glossy, and in autumn they mature with 
a ting© of purple and red. The tree is much prettier than the 
white or green ash and persons desiring to plant ash should see 
that they get the genuine Biltmore ash. It is a native of Indiana 
and is locally known as the **old fashioned or deep forest" ash. 
It is best to buy the trees from an Indiana nurseryman who has 
grown his trees from seed collected in Indiana. All nurserymen do 
not separate the white, Biltmore and green ash, so it is necessary 
to insist upon getting the right species. The green ash has been 
planted more frequently than the other species. It is a smaller 
tree when it matures. The fissures of the bark are shorter and not 
so deep as in the case of the white or Biltmore ashes. Both the 
white and green ash as a rule shed their leaves a week or so before 
the Biltmore ash. The foliage of the green ash does not exhibit 
the autumnal colorings of the Biltmore ash. 
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Liquidamhar or Sweet Gum.— This species grows to be a large 
tree. It is adapted to a moist soil and is difficult to transplant. 
The natural habit of the tree is to grow tall and narrow, but when 
grown in the open it usually assumes the outline of the sugar 
maple. At a distance it is often difficult to distinguish it from the 
maple on accdunt of the similarity of the shape of the leaf and 
outline of the tree. The glossy green color of the foliage, which in. 
autumn changes to tints of red, purple, yellow and brown, makes 
it quite ornamental. It is practically free from insect enemies. 

Black Gum, — This tree is found throughout Indiana and is 
locally variously called gum, black gum, sour gum and pepperidge. 
It is a large tree, grows slowly and is long-lived. It prefers a moist 
soil, but thrives in dry soil and under adverse conditions. It has 
numerous horizontal branches, the lower somewhat pendant. "When 
grown in the open it usually develops a symmetrical crown, long 
pyramidal in outline. Its foliage is a glossy green, which in au- 
tumn turns to all tints of orange and red. The richness of its 
autumnal foliage is not surpassed by any other tree. It is free 
from insect and fungous pests. There are many instances in which 
this tree has been used with great success for ornamental purposes 
and I see no reason why it should not be used for street planting. 

Ginkgo. — This is an imported tree and has as yet been but little 
used as a street tree. Experience with it, however, suggests that it 
is one of the very best to plant, especially where there are narrow 
streets. It grows rapidly after it secures a start, adapts itself to 
all soils and develops a narrow-pyramidal or narrow-oval crown. 
The leaves are fan-shaped with straight veins, reminding one of 
the maiden-hair fern, hence its common name the ** maiden-hair 
tree." The foliage is a bright green, which turns a golden yellow 
before it falls. It is entirely free from insect and fungous pests, 
which strongly recommends it. 

Cypress. — This tree is native only to the southwestern part of 
the State. It has been used but little as an ornamental or street 
tree. It is not yet known whether it would be hardy in all parts 
of the State or not. Plate 21 is a photograph of a cypress in a lawn 
near the street in Greencastle, Ind. This tree is 99 inches in cir- 
cumference breast-high. As near as it was possible to ascertain its 
age it is between fifty and sixty years. There is a good example in 
Mt. Carmel, 111., of its use as a street tree, and that too on high 
ground. It naturally grows in swamps but when transplanted 
adapts itself to drier conditions. It grows rapidly, the branches 
are horizontal and the crown pyramidal. The tree has the appear- 
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Plate No. 21. Cypress tree in a lawn in Greencastle, Ind. 
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ance of a gigantic fern. The leaves are very small, a blue-green 
when they appear, turning to a bright green. They do not fall 
until late in the autumn or early winter and make but little litter, 
for they are so fine that those that fall into the grass find their way 
to the ground. It is free from insect and fungous pests, which is 
always a strong argument for the planting of any tree. 

Tulip or Yellow Poplar, — This familiar form grows to be a large 
tree and should be used only along wide streets and where it has 
plenty of room. It demands a rich moist soil and plenty of root 
space. Its leaves are large, a glossy green, turning yellow in au- 
tumn,- flowers large and tulip-shaped. The tree is not usually 
affected seriously by insect or fungous pests. However, the leaves 
are affected both by the gall insect and a fungus, which causes 
them to turn yellow and fall throughout the season. Since the tree 
is also susceptible to sunburn, it is doubtful if it should be recom- 
mended for planting, unlass under favorable conditions. 

Linn or Basswood. — This species requires a rich, moist soil; 
grows rapidly and develops an ovate crown. The leaves are large 
and attractive ; the flowers are numerous, creamy- white and appear 
about the first of July. The tree sunscalds and is much affected 
by the heat of paved streets. It is attacked by the borer, tussock 
moth, and scale insects. In some parts of the State the trees have 
been killed by its enemies. While this tree is a great favorite, it 
should be used with caution. 

Ailanthtis. — This is a tree of medium size ; it is very hardy and 
adapts itself to all kinds and conditions of soil. It endures the 
smoke and gases of the city better than any other species. It grows 
rapidly and usually develops a round head. The leaves are com- 
pound, large, a dark green and remain until killed by the frost. It 
is free from insect pests. The mal-odor of the staminate flowers is 
an objection to this tree. The ailanthus is recommended when the 
conditions are such that more desirable species can not thrive. 

Species that Spioltld Not be Planted. 

Some trees that may appear to be desirable for street trees are 
omitted from the preceding list. It will be found that they do not 
fulfill all of the requirements of a good street tree when the char- 
acter of the tree is examined, its ability to adapt itself to street con- 
ditions or to resist insect and fungous pests. It might be well to 
exclude from the preceding list the tulip and linn or basswood, not 
only because they are exacting in their soil requirements and are 
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The Selection of Trees for Highways. 

Trees along the highways do not meet sueh hard conditions as 
those on city streets, a fact which permits of a wider range of 
choice. The form of a roadside tree is very important. Our high- 
ways are usually wide enough to permit of the use of our largest 
trees. In fact, they are so wide that only large trees should be 
used, unless there is a desire to accommodate the telephone com- 
panies by growing a small tree that will not interfere with the lines. 
It is desirable that the trees on both sides of the highway be of one 
species and that the rows extend at least a half mile or between 
contiguous crossroads. Tall trees are the best because they can be 
pruned farther up, which admits sunlight to the roadbed and gives 
a free circulation of air over it. When the crown of a tree is high 
the landscape is not obstructed and the shade of a tall tree will not 
do more harm to the adjacent crop than the same sized crown of a 
short tree. 

A long-lived tree is a prerequisite. The older a tree becomes the 
more character it acquires. The beauty and majesty of old trees 
inspires reverence and a sense of the sublime. 

Roadside trees should not be highways for the travel of tree 
diseases or insect pests. For this reason trees should be selected 
that are as free as possible from this objection. Flnit trees should 
not be planted or permitted to grow along roadsides, unless they 
are annually, promptly and properly sprayed. If neglected, they 
are a means of spreading orchard pests and diseases. 

A short discussion of the most desirable trees to plant along 
highways seems advisable. There is a great tendency to grow along 
the roadsides nut trees, such as the walnut, butternut and hickories. 
This practice has the value of the nut crop to recommend it. 
Further, the nut trees when grown in the open usually do not grow 
very tall and may be used where a medium sized tree may be re- 
quired. Their roots also go deep and cultivation may extend to 
near the trees. The objections to the nut trees are that the fruit is 
a source of constant annoyance. People trying to gathei: the nuts 
not only get the nuts, but usually injure the tree, the adjacent fence 
and crops. It is not advisable to plant any kind of a nut tree along 
the roadside. 

Black Walnut, — This species is the most frequently planted and 
is the most often permitted to grow along fences. It is believed 
that this is true not because it is such a favorite but because it is so 
easily propagated. The land owner when in a happy mood plants 
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the nuts and the entire work is done and that too at practically no 
labor or expense. If trees were planted there would be the labor of 
digging large holes in hard ground and the expense of buying trees 
or going to the woods and digging them. 

The walnut is not a desirable roadside tree. It generally heads 
too near the ground and it is quite difficult to train it up without 
causing injury by pruning. Its leaf period is short and it is often 
attacked by the tent-caterpillar. 

Hiclcories. — ^What has been said of the walnut may be said of 
the hickory. However, it can be trained up a little better than the 
walnut. As a general rule, the crown is not as symmetrical as that 
of the walnut. 

Sugar and Black Maples, — These are very desirable, especially 
where a dense shade is desired. They are long-lived and always 
have a symmetrical crown. By careful pruning the crown may be 
raised to any desired height. The merits of these trees are too well 
known to need discussion. 

Bed Oak, — This sjyecies is to be preferred among the oaks, on 
account of its rapid growth and ability to adapt itself to a moist or 
dry soil. Its form is generally pleasing and the crown may be 
easily trained to a sufficient height. It should be ranked as one of 
the best trees for roadside planting. 

Sycamore, — The sycamore is one of the desirable trees to plant 
along highways. It grows rapidly, adapts itself to all kinds of soil, 
is long-lived, grows tall and stands pruning well. 

Cottonwood (Populus deltoides) . — For a stretch of moist ground 
the Cottonwood is a desirable tree. It is easily propagated, grows 
rapidly, and has a wide-spreading and arching crown which may 
be easily regulated by pruning. 

White Elm, — For grace of form the elm is not surpassed by any 
tree. It would easily head the list for roadside trees were it not 
that it is susceptible to scale insects and borers. Then too, it is 
feared that it will not be many years until the destructive elm- 
leaf beetle will be introduced into Indiana. It is now in Ohio, and 
when it once appears in an area only constant spraying will save 
the trees. It is extremely hazardous to plant the elm in the* coun- 
try, where it is difficult to protect them. 

Biltmore Ash. — One of the very best roadside trees. (See dis- 
cussion under street trees.) 

Tulip or Yellow Poplar, — A very desirable tree to plant. For 
qualities see discussion under street trees. 
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Lmn or Basswood. — This species would be a desirable tret to 
plant were it not subject to attack by scale insects. These may he 
controlled by spraying when the leaves are off. It is a very sym- 
metrical tree, of medium size, fairly long-lived, and the flowers 
afford valuable food for the honey bee. 

Trees Not to Plant, — Soft maples, box elder, catalpa, osaire 
orange, black locust. Each of these has qualities which unfit it for 
roadside planting. 

Planting. 

The process of planting involves several important steps, each 
of which will be given some consideration. 

Spacing. — It is almost universally true that shade trees in this 
State have been planted too close together. The reason is because 
the planting is not under expert direction. Each property owner 
is permitted to plant any kind of a tree his fancy may dictate, and 
he usually &ho\N^ his civic pride by planting too many. On a lot 
with a frontage of seventy feet he will plant from four to six trees. 

In general, the spacing of trees depends upon the width of the 
street, the proximity of the buildings, the location of the trees and 
the species to be planted. As a rule, no street trees should be 
planted closer than thirty feet. The greater number of our city 
blocks are made up of four lots with a frontage of seventy feet each, 
with an alley of ten to sixteen feet dividing the block. If the walk 
is along the curb and the first tree is planted fifteen feet from the 
curb, the remainder of the block could be planted with seven trees, 
spacing them about forty feet apart. This gives eight trees to a 
block, allowing sixteen feet for an alley. The number to the block 
must be governed by the considerations just enumerated. Some 
species with a wide spreading top like the elm, red oak, sycamore, 
etc., require fifty feet at maturity. Trees should never touch each 
other. When trees are planted too close, the vitality of the tre^i 
suffers, the beauty of the individual tree is marred and the street 
effect is that of a windbreak rather than an arrangement of trees 
for the combined effect of ornament and shade. The trees on the 
two sides of the streets are usually placed opposite each other, al- 
though on very narrow streets the two rows may be arranged in a 
zigzag row. 

Time to Plant, — Trees may be satisfactorily planted any time 
after the leaves fall until the buds swell in the spring. Spring 
planting is the most successful. Fall planting should never be 
undertaken if the work can ])e deferred until spring. Trees planted 
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in the fall will suffer ranch from freezing. Sometimes when the 
^ound around the roots is frozen the evaporation is so great as 
to kill the tree, or the bark on the windward side will be killed, and 
have the appearance of sunscald. 

If a definite time for planting can be selected, it is best to plant 
trees that have a surface root system, such as the elm, ash, sycamore, 
etc., just before they leaf out. If the tree to be planted has a tap 
root system like the walnut, hickory, oak, etc., it is better to plant 
it a few weeks before the leaf buds expand. 

Preparing the Hole. — The hole should be dug and the soil that 
is to be used in filling the hole should be at hand before the tree is 
on the ground. The size of the hole of course depends upon the 
kind of soil, and the size of the tree to be planted. The poorer and 
harder the soil, the larger the hole. If the tree is to be planted in 
recently made soil of a good quality it will not be necessary to 
make a hole much larger than the root system. If the tree is to be 
planted in a cut where all of the top soil has been removed, for good 
results, the earth excavated should be replaced by a good black 
loam. Under tuch circumstances, for a small tree, the hole should 
be at least five feet across and three feet deep. The wider the hole 
the better. The hole should be dug a foot deeper than the root 
system. The bottom of it should be well packed with a rich soil, 
mixed with about one-fourth of the amount of well rotted stable 
manure. The character of the soil used should determine the 
amount of manure. If the soil is a rich loam, the necessary fertil- 
izer can be applied on the surface. In no case should the roots come 
in contact with the manure, and fresh stable manure should never 
be used. 

Ohiaining the Tree. — The majority of the trees planted, except 
the Carolina poplar and the catalpa, are ''wild trees'' that have 
been obtained from the woods. The diameter growth of such trees 
is usually out of proportion to the height growth for a street tree. 
When this kind of a tree is planted, the whole crown is usually cut 
off and the tree is expected to develop a new crown from lateral 
branches which must start from lateral buds. Under such circum- 
stances, the planter has no idea of the shape of the future tree until 
after the tree has grown a year or two. If the tree is fortunate 
enough to survive the transplanting, a permanent wound may be 
the result of the ''topping'- of the tree. In the forest where there 
is* room for root expansion, it is common for a tree to develop only 
a few main roots, which grow to great length. When the tree is 
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dug the root system is cut a few feet from the tree, which usually 
leaves the greater part of the fine or feeding roots in the woods, 
because they are beyond the place where the main roots were sev- 
ered. As a result, when the tree is planted it either dies or takes 
years '*to get a start." 

Trees sihould always be obtained from a reliable nursery. The 
best results may be expected when the best tree available is secured. 
For this reason, always purchase a transplanted tree and if it is 
possible to do so, select a thrifty and well-formed tree. If a nur- 
sery is near at hand a personal selection of the tree should be made. 

The size of the tree to be planted is an important thing. The 
larger the tree, the greater the expense of planting. The risk, also, 
is greater because in transplanting a large tree a suflScient amount 
of the room system is rarely removed. It is wise, as a rule, to 
plant trees under twelve feet in height. 

Care of Trees Before Planting, — If, however, the trees are ob- 
tained from a nearby woods, care should be taken not to permit the 
roots to become dry. As soon as the tree is dug, the roots should be 
protected from the air and sun with wet burlap or wet straw. 

If the tree comes from the nursery and can be planted at once 
all that is necessary is to protect the roots with some damp cover- 
ing. Frequently, the trees are *' distributed" to the holes and left 
unprotected until planted. When this is done sufficient time may 
elapse to kill the tree by exposure. 

If the trees can not be planted as soon as they arrive from the 
nursery they should be heeled in. This does not mean merely to 
pile loose earth on the bundle, but that the bundle or box should be 
opened and the trees placed closely in a trench, located if possible 
on a north slope. The trench should be dug parallel to the slope to 
give it better drainage and the roots of the trees should be covered 
with earth to a depth of twelve to sixteen inches. The tops should 
be protected from the wind and sun by some kind of shelter of 
loose boards. Never cover the tops with a straw or com fodder 
because the rats and mice may bark them. 

Work of Planting, — It is best to defer planting until the ground 
is dry. If the tree is mudded in, enough of the feeding roots will 
not be in contact with the soil after the soil dries out, and as a 
consequence the tree either dies or does **not do well." 

Do not be careless in the work of planting. Too often the work 
is entrusted to some one who does not know how a tree should be 
planted and has little interest in the success of the planting. Em- 
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ploy some one who will work as directed. It is best to have at 
least two persons eno:age in the work of planting, one to hold the 
tree firm and vertical and the other to fill in the soil. Before plac- 
ing the tree in the hole, prune off all of the broken roots. Then set 
your tree with the main branches toward the southwest. The tree 
should be planted the same depth that it was in the nursery. The 
ground usually settles about an inch per foot which will leave the 
ti*ee three inches deeper than it stood in the nursery. In placing 
the tree, be careful to get it just where you want it. After filling 
in the soil do not try to change the direction of the tree by bend- 
ing; that is liable to break off the roots and loosen the soil from 
them. After you have the tree in line and have decided the exact 
position of it, straighten out the roots and begin to fill in by sprink- 
ling loose soil on them. Carefully work it in and pack it around 
the roots. In firming the soil in around the roots be careful not to 
break them. Imbed every little rootlet in soil. If the ground is dry 
you can pour on a bucket of water after the hole has been filled to 
within a few inches of the top. Complete the planting by filling 
loose earth in around the tree to a depth of three to four inches 
above the level of the ground, so that when the ground settles the 
surface will be level. Do not tramp or pack the ground on top. It 
should be loose in order that it may act as a dust mulch. 

Before leaving the tree, the crown should be pruned so as to 
balance the root system. This may be done before the tree is 
planted, but it is believed that after the tree is planted a better 
idea of what branches should be removed may be had. The amount 
of pruning to be done w ill depend upon the species planted and the 
size of the root system when compared with the size of the crown. 
This usually means that large trees must be severely pruned to 
secure a balance. It will be found that the smaller the tree the 
larger will be the root system in comparison with the top-, a consid- 
eration which is a strong argument in favor of the use of small 
trees. Trees that have a surface root system with many fibrous 
roots, such as the maple, will not require so much pruning as those 
that have a tap root system, or have only a few surface roots. As a 
rule, from twenty-five to fifty per cent, of the branches should be 
removed. 

The pruning should be confined to the removal of th.e lower 
branches and cutting back the laterals. Do not 'Hop'* the tree. In 
doing this work bear in mind that in a few years the lower branches 
should be removed. A fork should never be left, although for tlie 
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time being, its removal may spoil the symmetry of the crown. A 
young tree will soon correct its shape. If the fork is left until the 
tree matures, it may split off and if removed it will permanently 
destroy the shape of the tree and a large wound will be made whicli 
may start a rot. Before the ground settles firmly around a trans- 
planted tree the wind may cause it to grow crooked. For this rea- 
son, it should be fastened to a stake set on the southwest side of the 
tree. The stake should be about ten feet long and driven three feet 
into the ground, about ten inches from the base of the tree. A 
round stake about 2| inches at the large end is to be preferred to a 
sawed stake. Tie the tree to the stake in at least two places with a 
small rope, such as is used for a clothes line. In order to prevent 
the rope chafing the tree it is best to pass some rubber tubing over 
the rope where it will come in contact with the tree. 

Protecting it with Guards. — The tree should be enclosed for sev- 
eral years by a guard at least six feet high to protect it from 
vehicles, animals and the small boy who uses it for a gymnastic 
pole. 

When the tree is young it is best to make a guard out of wood 
slats. The guard should be about a foot square and may be made 
out of one by two inch slats. The guard may be anchored to the 
ground by driving stakes at each corner and nailing it to them. 
With this kind of a guard is used the tree can be tied to it and the 
stake be dispensed with. The tree should also have an auxiliary 
protection. Four stalxcs should be driven to form a square of 
about four feet about the tree. The stakes should be two feet above 
the ground and on them nailed a twenty-four inch width of chicken, 
wire fence. This will serve as an additional protection and prevent 
the mulch from scattering. The box guard may be fastened to the 
base of these stakes, avoiding the uses of stakes so near the tree. 

It is admitted that to plant and guard a tree as described is 
somewhat expensive when compared with the old way of buying a 
tree and getting it planted for a dollar. However, when the final 
results are compared it will be found that the correct way of plant- 
ing, which is the more expensive, is cheaper than the hap-hazard 
way, which is the cheapest jn the beginning. 

Prttning. 

After a tree is established it will develop according to the habit 
of the species in relation to its environment. It generally happens 
that the development does not correspond to its greatest usefulness. 
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Consequently it is necessary to direct its growth so that it will serve 
its purpose. This necessitates pruning, an operation which requires 
care, sldll and judgment. 

The Time of Year. — As a general rule, pruning should be done 
when the trees is dormant, — that is after the leaves have fallen and 
before the buds swell in the spring. For general pruning, the fall 
or winter is to be preferred. In late spring when the sap is ascend- 
ing some specie like the maple ** bleed '* severely, which prevents 
the antiseptic dressing applied to the wounds from adhering to 
them. At this season of the year also the bark on the branches 
may be loosened by tramping on them in climbing in the tree. 
Emergency cases may arise when it is necessary to remove one or 
more large branches from a tree during the summer. In this case 
it is best to extend the work over as long an interval of time as is 
possible. This will give the tree some little time to establish an 
equilibrium between the top and roots. 

The Frame. — The frame is the skeleton parts of the tree. Much 
of the strength and beauty of the tree depend upon the frame, 
which to a great extent can be built to order. The frame will in a 
large measure depend upon the species. Such species as the oak, 
gum, tulip and ash, usually develop a main axis with radiating 
branches, while such speeies as the maple and elm have a tendency 
to form two or more co-ordinate axes. 

One of the main considerations in this work is to prevent the 
main axis from dividing. The better way is to watch the tree in the 
spring and if the terminal starts to fork, remove one branch of it. 
This method is much more satisfactory than to wait until the end 
of the season and then remove it. It is well to keep in mind that a 
tendency in tall-growing trees to form forks is an indication that 
the tree is growing under adverse conditions. It may be the laek 
of light or poor or undrained soil. If possible, it is best not to 
permit the terminal to fork under fifteen feet. The height, of 
course, will depend much upon the species. If a tree has plenty of 
room and light there need be no fear that it will grow too tall. The 
larger a tree grows proportionately, the more desirable it is. 

The building of the frame should begin with the planting of the 
tree. As a general rule, the crown should be at least one-half the 
total length of the tree, and the trunk of the mature tree should be 
from one-third to one-half of the total length. (Plate 22.) These 
proportions will depend upon the species and the location of the 
tree. A tree should not be ^Mnishy," neither should it be spindling. 
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Plate No. 22. Norway Maples which have been permitted to head too low. 
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The lower branches should be successively removed imtil a height 
of at least ten feet ha.s been reached. This will allow an unob- 
structed view of the street, admit the desired amount of light; 
permit a free circulation of air, beneath the trees and the lower 
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Plate No. 23. Diagram— How to plant a street tree. 

(By permission of the New Jersey Forestry Commission.) 

branches will not interfeTe either with the pedestrian or the street 
travel. 

The ideal frame is illustrated in Plate 23. The location of the 
primary branches is important. If possible, they should be trained 
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to radiate from the main axis so that their number with their 
secondary divisions will form a symmetrical crown. 

In case the terminal or leader is injured or broken off, select a 
vigorous side branch which is near to the top and bend it toward the 
vertical and tie it to the stub of the leader that was broken off. 
If the stub is not long enough, the branch may be tied to an exten- 
sion of the stub which may be provided by fastening a piece of 
bambo or cane to the main axis, letting it extend a few feet beyond 
the end of the stub. The pole should be wrapped with burlap, or 
some similar material, when tied to the tree. The fastenings 
should, be passed over pads of burlap in order to avoid chafing the 
tree. Raflfia is the best thing to use for tying. Usually at the end 
of the season this mechanical device may be removed and the stub 
sawed off at the base of the new leader. If it is found necessary t j 
keep the new leader tied up. the second year the location of the 
fastenings on the pole should be changed. They may have become 
so tight as to restrict the growth. If a young tree has formed a 
wide diverging fork which is below ten feet, it is necessary to re- 
move one branch. This is best accomplished by cutting off the 
least desirable one at about three to five feet from the crotch. 
Remove all the branches from it and keep them off, then tie the 
other fork to it, bringing it to the vertical as nearly as possible. At 
the end of the season the crippled fork may be removed at the trunk. 

It occasionally happens that the terminal is not strong enough 
to stand erect. In such cases, it should be supported by tying it to 
a bamboo pole which is strapped to the main axis of the tree. Be 
careful in tymg the pole not to break off any of the branches or 
leaves from the terminal because they assist in increasing the 
diameter growth. The successive branches of the primaries should 
be trained so that they will contribute to the symmetry of the 
crow^n and so that they will not rub each other. 

The Form of the Crown. — The form of the crown should be 
symmetrical. If there is freedom for development, the crowns of 
different species will assume different outlines. If possible, it is 
best to let the form be characteristic of the species. Necessity may 
require that the crowns be headed back to confine them to the limits 
of a narrow street or to admit light to buildings. No differenc** 
how much it is necessary to alter the size of the crown, the sym- 
metry should be preserved. 

The size and shape of the crown is obtained by encoura^ng 
short branches to grow longer and by suppressing those that extend 
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beyond the outlines of the crown. The art of shaping the crown 
consists in doing the necessary pruning and leaving the tree to 
appear as if it had grown naturally. 

The Individual Tree, — The individuality of the tree should be 
preserved, except to bring it into uniformity with the trees of the 
street of which it is a unit. Every tree should be inspected each 
year to see if it needs pruning. If judicious pruning is done from 
the time the tree is planted, it will never be necessary — barring 
accidents — ^to remove any of the primary branches. After the tree 
has grown to medium size, the branches removed should be confine*] 
to those beyond the second division, of the primary branches. 
Branches that interfere with each other should be removed. Judg- 
ment should be used to see that no branch is permitted to grow that 
Mall later interfere with another. Dead and diseased branches of 
all sizes should be removed. The interior of the crown of such 
trees as the maple requires some light and may need thinning. Do 
not *'top" a tree. (Plates 24 and 25.) If it becomes necessary to 
reduce the size of the crown, the tree should be headed back, in 
which case all of the main branches should be uniformly shortened. 
When an old tree lacks nourishment it will show it by one or more 
branches of the crown dying. In this case, if it is not i>ossible to 
change conditions so that it may obtain sufficient nourishment it is 
best to head it in, which requires considerable skill and judgment. 
It should be remembered that all species of trees do not have the 
same power of sending out new shoots where the ends of the 
branches have been cut off. Such species as the sycamore, tulip 
and maple, readily send out new shoots, while hard wood species 
like the oak frequently fail to do so, especially when the branches 
removed are large. The work of heading in a tree should always 
be in charge of some one experienced in pruning. 

How to Prune. — The tools necessary for pruning are not many, 
usually only a saw is needed. A hand pruning-shears and polo 
tree-pruner may also be required. 

The tree should never be ascended by the means of climbing 
irons, since they injure the bark. 

The workman should begin at the top of the tree and work 
downward. By so doing he can more easily shape the crown. 

Each branch should be cut off close at its base. It should be 
removed as close as possible and as near as can be, parallel to the 
plane of the axis of support. The stub should not be longer at the 
bottom than at the top. The closer the cut the more quickly it will 
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Plate No. 24. Cottonwood (Populus deltoides), which died from the effects 
of being ''topped." Note that a few branches grew the first year. 
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Plate No. 25. An Elm which lived one year after it was "topped." 
the break in the bark near the base, and that the bark 
is sloughing off on one of the branches. 



Note 
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Plate No. 26, Diagram — How to doctor a tree. 

(By permission of the New Jersey Forest Commission.) 
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heal over. The base of the branch may be somewhat swollen, which 
is often an excuse for leaving a very short stub. To cut back close 
to the support means more labor and a much larger scar, but the 
success and rapidity with which the wound will heal will amply 
justify both. 

In the removal of large branches three cuts should be made. 
(See plate 26, letter B.) According to this method, begin by mak- 
ing an undercut about a foot from the base of the branch, sawing 
until the saw gets tight or about half way through the branch. 
Remove the saw and begin on the top of the branch a few inches 
farther out and continue until the branch falls. Then remove the 
stub. Another method is to begin with an undercut about eight or 
ten inches from the base and saw as in the first method. Then re- 
move the saw and begin to saw on top near the base until the 
branch splits off. Finish by sawing off the stub. This method is 
best for species that split easily or do not have a cross-grained 
base. Another method is to begin with an undercut as in the two 
other methods about a foot from the base, then begin on top at the 
base and saw in about half way. The weight of the branch will 
keep the saw from ''pinching.'' Then remove the saw and cut the 
branch off a few inches beyond the undercut. Finish by sawing off 
the stub. Care should always be taken to prevent the branch from 
splitting down the tree. The depth of the undercut and its dis 
tance from the base must be governed by the size of the branch and 
the toughness of the wood. 

In the process of shortening branches, a *'sap lifter'' should be 
left. That is, the branch should be removed just beyond a small 
branch, which will have the power to elaborate enough plant food 
to heal over the wound. 

Care of Wounds. — When a branch two inches or over in diame- 
ter is cut off, the wound made should be painted with an antiseptic 
dressing. Coal tar is most frequently used, because it is satisfactory 
and is also the cheapest. It should be heated before applying so it 
will not be too thick. It should be applied with a small brush. In 
applying the dressing, paint only the wood and do not paint the 
tissue between the wood and the bark. The wound should have two 
thin coats or one heavy one. It is better to apply a thin coat and 
later put on a second coat. Frequently if the coal tar is thick and 
a single heavy coat is applied, it will be melted by the hot sun and 
run down the tree. At the end of the season, the wound if not 
healed should be given another thin coat and so on until the callus 
closes. 

10-31861 
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Other dressings that are used are heated asphalt, linseed oil 
paint and liquid grafting wax. 

If a tree suffers a mechanical injury (Plate 27) all of the 
injured wood should be removed, and the edge of the wound be 
clean cut. The bark should be champfered off at an angle, especially 
at the bottom so that the wound will not hold water. Then apply 
the antiseptic dressing to the exposed wood. When a branch is 
broken off as by a storm, remove the stub back to a crotch. 

Tree Surgery, — Recently scientific pruning rand the filling of cav- 
ities has been styled * ' tree sui^ery. ' ' It is of only recent years that 
large cavities have been filled with a mixture of sand and cement. 
Cavities of all kinds should be carefully cleaned out by removing 
all of the decay and paint with an antiseptic, such as creosote or a 
solution of sulphate of copper in the proportion of one ounce to one 
gallon of water. After the antiseptic has dried, the cavity should 
receive two or three thick coats of coal tar. Great caution should 
be used in painting wounds ta prevent any paint from touching the 
cambium or green bark. In many species it kills it and careless- 
ness may retard the healing of the wound many years. The paint 
should not be applied on the wounds too heavily. If it is, the heat 
of the sun in hot weather will melt it and a ring of the cambium 
around the wound will be killed by the spread of the paint. Champ- 
fer the dead bark on the margin of the cavity to relieve bark pres- 
sure, which will facilitate the healing of the wound. Cavities that 
hold water and large ones in the trunk which weaken it or are 
unsightly, -should be filled. In the treatment of large cavities, 
after cleaning, drive a few rows of nails near the edge to assist in 
holding the cement. The cehient filling should be brought just to 
the edge of the wood. If the cavity is large it may be preferable to 
use a zinc cap. This is fitted by cutting a margin around the cav- 
ity about one-half inch wide through the cambium to the wood. 
After painting the cavity, paint the inside of the zinc and tack it 
closely to the edge of the cavity, except at the upper end, which 
should be left free so that the filler may be poured into the cavity. 
Complete the work by filling the cavity, tacking down the remainder 
of the cap and painting the outside of the cap with a paint to 
match the bark. Experienced tree surgeons who are provided with 
the necessary tools may be easily secured to do this kind of work. 

Forks. — Frequently trees are permitted to form forks which are 
liable to be split by the wind. Where there is danger of splitting 
they should be strengthened by a bolt or chaining. (See A and D, 
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Plate 26, which explains the method.) Never use a band on a tree, 
or permit a tree or branch to serve as an ' * anchor or deadman ' ' for 
anything. 

Telephone and Electric Lines. 

It is evident that street shade trees must be planted along the 
sidewalk. Telephone and electric light linemen contend that the 
same place is the logical place for their poles and wires. This con- 
flict has resulted in the butcher}^ of many of our trees. These con- 
flicting interests are, no doubt, in a measure responsible for the 
lack of spirit in planting trees. The reason frequently offered for 
not planting trees is that **as soon as I get my trees well started 
some lineman will come along and ruin them." Now the fact is 
that the proper location of overhead wires is in alleys and wires 
that must be used along the street should be carried under ground. 
At present, commercialism dominates almost every line of human 
endeavor. Judging from our increased interest in civic improve- 
ment, it is believed that our aesthetic education will soon demand 
that i>oles and wires be disposed of in the manner suggested. Many 
cities are now requiring companies to put so many miles of wire 
under ground each year, and where new lines are being constructed, 
that they be placed in the alleys. Until thisi is accomplished there 
must be some kind of a compromise. When it is necessary to con- 
duct one or more wires through a tree, they should be cabled and 
taken through as low down as possible. In narrow streets the wires 
can be elevated and low growing species of shade trees be used. 
The butchery of trees should not be permitted and legal redress is 
suggested to mitigate this evil. 

Insects. 

In the choice of a shade tree one of the most important things is 
to select one that is as free as passible from the attack of insects 
and fungous diseases. The subject of insects and fungous diseases 
injurious to shade trees and their control is not discussed in this 
report, since it properly belongs to the department of entomology. 
Information on this subject is contained in the Fourth Annual 
Report of the Indiana State Entomologist, which may be obtained 
gratis by addressing that department. 
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Laws of Indiana Relating to Shade and High- 
way Trees. 



(Acts 1905, p. 678. In fbrce April 15, 1905.) 
Vines or Trees — Injury, 

Sec. 2308 (2059), p. 414: Whoever cuts down or destroys, or 
by girdling or any other means injures any standing or growing 
vine, bush, shrub, sapling or tree on the land of any other person, 
or on land belonging to the State, or to any county or township 
therein, or on any land reserved or granted for the use of schools 
or colleges, without a license so to do from competent authority, or 
whoever, without such license, shall cut down or remove from any 
such lands, or from lands belonging to the United States, any tree, 
stone, timber or other valuable article, is guilty of a trespass, and, 
on conviction, shall be fined in five times the value of such property, 
to which may be added imprisonment, not exceeding twelve months 
in the county jail. 

Trees on Highway — Injury, 

Sec. 2310 (2061), p. 416: Whoever shall wilfully, maliciously 
or mischieviously, and without right, cut down or in any way injure 
any tree on the public highway, shall on conviction, be fined not less 
than five dollars nor more than five hundred dollars. 

Military and Fire Companies. 

Sec. 4293 (4590), p. 8: To organize military or fire companies; 
also companies to erect suitable buildings for public meetings, and 
to plant and protect shade trees in public grounds or spaces in 
towns and cities. 

Control of Lawns and Trees Along Streets, 

Sec. 8888 (3709), p. 234: Every city and town is hereby in- 
vested with full power to regulate the planting, maintaining and 
production of shade trees and lawns along the streets and in the 
public grounds of such city or tow^n ; and such city or town is given 
full power to compel the owners of lots and parcels of ground bor- 
dering on any such street, alley, public square or common, to plant, 
maintain and protect shade trees and lawns, under the same regula- 
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tions and in the same manner as grading, paving and other improve- 
ments of streets and sidewalks are now enforced ; and the expense 
of such improvements, when so ordered by ordinance of such city 
or town, shall be a lien on such lots and parcels of ground and be 
collected in the same manner as assessments for street improve- 
ments. All laws for the improvement of streets in cities and towns 
are hereby made applicable to the improvements provided for in 
this section. 

(Acts 1905, p. 232. In force April 15, 1905,) 
Trustees — Powers Defined. 

Sec. 9005 (3797), p. 31 : The board of town trustees shall have 
the following powers : 

Seventeenth. To plant trees upon public grounds and along 
the streets of such town, and provide for their culture and preser- 
vation. 

(Acts 1905, p. 680. In force April 15, 1905.) 

Shade Trees — Destroying or Injuring. 

Sec. 2316 (2065), p. 420: Whoever unlawfully removes, de- 
stroys, cuts or girdles any shade tree, or carries off or removes or 
in any wise injures the protecting box of any shade tree, in any 
city, town or village of this State, or in any public highway, shall be 
fined not less than three dollars nor more than fifty dollars; but 
this section shall not be so construed as to prevent any owner of 
grounds from making any necessary alterations in the walks or 
trees on or adjacent to such grounds. 

AN ACT concerning highways. 
(Approved March 1, 1905.) 
Poles, Wires, Etc, 

Sec. 38. That corporations organized for the purpose of con- 
structing, operating and maintaining telephone lines and tele- 
pone exchanges are authorized to set and maintain their poles, posts, 
piers, abutments, wires and other appliances or fixtures, upon, 
along, under and across any of the public roads, highways and 
waters of this State, outside of cities and incorporated towns ; and 
individuals owning telephone lines are hereby given the same 
authority: Provided, That the same shall be erected and main- 
tained in such manner as not to incommode the public in the use of 
such roads, highways and waters : Provided, also. That no pole or 
appliance shall be so located as to interfere with the ingress or 
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egress from any premises on said road, highway or waters: Pro- 
vided, farther, That nothing herein contained shall be construed as 
depriving the county commissioners of any county of the power to 
require re-location of any such pole, poles or appliances which may 
affect the proper uses of such highway for public travel, for drain- 
age, or for the concurrent use of other telephone lines; that the 
Location and setting of said poles shall be under the supervision of 
the board of commissioners of the county. 

AN ACT to amend section thirty-eight of an act entitled "An act concern- 
ing highways," approved March 8, 1905. 

CS. 101. Approved March 4, 1911.) 
Highways — Poles, Wires, Etc 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That section thirty-eight (38) of an act entitled *'An act 
concerning highways, ' ' approved March 8, 1905, be and the same is 
hereby amended to read as follows : Section 38. That corporations 
now formed or which may hereafter be organized for the purpose 
of constructing, operating and maintaining telephone lines and 
telephone exchanges, or for the purpose of generating and distrib- 
_ uting electricity for light, heat or 'power, are authorized to set and 
maintain their poles, posts, piers, abutments, wires and other appli- 
ances or fixtures upon, along, under and across any of the public 
roads, highways and waters of this State outside of cities and 
incorporated towns; and individuals owning telephone lines or 
lines for the transmission of electricity, are hereby given the same 
authority: Provided, That the same shall be erected and main- 
tained in such manner as not to incommode the public in the use of 
such roads, highways and waters : Provided further, That no trees 
shall be cut along such roads or highways without the consent of 
the abutting property owners: Provided, also, That no pole or 
appliance shall be so located as to interfere with the ingress or 
egress from any premises on said road, highway, or waters : Pro- 
vided further, That nothing herein contained shall be construed as 
depriving the county commissioners of any county of the power to 
require the relocation of any such pole, poles or appliances which 
may affect the proper uses of such highway for public travel, for 
drainage or for the concurrent use of other telephone lines or lines 
conducting electricity. That the location and setting of said poles 
shall be under the supervision of the board of commissioners of the 
county. 
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Some Practical Suggestions for the Study of 
Forestry in the Schools of the State. 



The economic importance of our forests and the aesthetic value 
of trees make a practical knowledge of the planting, care and the 
products of trees desirable. While the subject of forestry is not 
specifically given as a branch in the school curriculum, yet it is 
given considerable attention in the teaching of nature study, ele- 
mentary agriculture and botany. It is believed that if teachers will 
use the subjects of the following exercises as themes for study, add- 
ing or subtracting as time or material require, that not only val- 
uable practical knowledge would be acquired but the habit of 
studying the relation of cause and effect would be strengthened. 

These exercises are only suggestions and have been arranged to 
cover the school year from September to April, their sequence being 
determined by the availability of the material to be studied. Those 
exercises covering subjects which might be discussed at one season 
as well as another are assigned to the winter months. However, 
conditions must determine which ones and how much of each can 
be used to advantage. If a few field trips only are possible, it may 
be necessary to combine two or more subjects and make one field 
trip cover them. 

It is strongly urged that a forestry museum be made by each 
school. Really only an enthusiastic start is needed to realize the 
object. At least a collection of tree seeds and different kinds of 
wood of the community should be made. It is also desirable that 
herbarium specimens be made and some of the interesting products 
of our native trees should be collected, such as maple sugar, maple 
sirup, tar, wood alcohol, oil of birch (oil of wintergreen), oil of 
sassafras, and tannin. Medicinal parts of trees such as the leaves 
of the chestnut, which is used as a specific for whooping cough; 
barks, such as from the root of the butternut, barks of the wild cher- 
ry, white oak, yellow poplar, flowering dogwood, and slippery elm. 
The latter are all common drugs and extensively used as family 
medicines. A collection of photographs illustrating the many sub- 
jects of forestry may be made. In making field trips, if the fores 
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try museum should always be kept in mind, many additions could 
be made with little effort. If the teaeher will encourage competi- 
tion among the pupils and classes in adding specimens to the col- 
lection, it would not be long before a representative collection would 
be made. The material collected can often be used in the classroom 
to good advantage, and the pupils being associated with its forma- 
tion will add interest and greatly emphasize the importance of the 
subject of forestry. 

EXERCISE No. 1. 

Lesson : The dispersal of tree seeds. 

Directions : This subject must be studied at different times of 
the year, whenever the seed or fruit is ripe. The seed of a majority 
of the trees matures in the fall ajid the subject may be begun at the 
opening of the school year. The seed of the elm, cottonwood, and 
willow must be studied in the spring. Note the different agencies 
at work in seed dispersal and group the trees under the agency 
most favorable to the dispersal of their seed. 

Ground Contour. — Note the effect of an uneven surface in roll- 
ing such nuts as walnuts and hickory nuts from the place where 
they fall. Note the final resting place of seed falling from trees 
growing on hillsides and on the banks of streams. Is a smooth, 
hard surface more or less favorable than a muddy and rough sur- 
face for seed dispersal ? 

Wind, — ^Note that heavy nuts such as walnuts and hickory nuts 
are found in almost a circle around the parent tree and that lighter 
seed such as the maple, ash, elm and willow are found farther from 
the parent tree, the seed the farthest from the tree being in the 
direction of the prevailing wind. Note the difference in an open 
field and in the dense woods. • In the winter when there is a crust 
on the snow the wind will blow seed a great distance on the crust 
and on the ice in rivers and on lakes. The seed of what species ? 

Water. — Drop the dift'erent kinds of seed into water and note 
the kind that sink and those that float. How would this result 
aft'ect the distribution. Wliat effect would heavy rains have? 

Animals. — Squirrels store nuts for food. What kind of nuts? 
When carrying a nut what will a squirrel do with it when fright- 
ened? Do groundhogs carry any kind of tree fruits? Does the 
opossum carry any kind? Do birds ever carry nuts in their bills? 
Birds also eat many fleshy fruits. The pulp is digested but the 
seed in many cases is not injured and may be carried great dis- 
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tances from the parent tree. Note what kind of birds eat tree seed 
and what kind of seed are eaten. 

Form of the Seed, — What functions have the wings on such 
seed as the ash, maple, elm, the hairs on the willow and cottonwood, 
the bract on the stem of the seed of the linn? Drop a handful of 
the seed of the linn with the bract on from a height of 10-20 feet 
and note the area covered by the seed. Collect the seed and remove 
the bract and drop them again from the same place and again note 
the area covered by the seed. Do all seeds have some special form 
of structure favorable to their distribution? Is there anything 
noteworthy in the way the seed of the witch hazel and honey locust 
cast their seed ? Wb at advantage is there to the tree in having the 
seed widely scattered ? 

EXERCISE No. 2. 

Lesson : The bark of trees. 

Directions : Go to the woods and study the bark of the differ- 
ent kinds of trees Avith the purpose of Learning to distinguish them 
by their bark characters. First study the bark at a distance. Get 
the general appearance and the form of the tree, then advance and 
view it again. You can not always name a tree from a small sec- 
tion of the bark. The bark is usually the most characteristic on the 
north side of the tree. Why ? Is the bark on young trees the same 
as that on old ones? Has the bark the same characters at the base 
of the tree as on the larger and small branches? How do you 
account for the bark on some trees being in ridges? Does this 
account for the wide and narrow, long and short ridges? Note the 
color of the bark of trees of the same kind. Does it vary much? 
Note if it has a ** sheen" of color at a distance of a rod or two. 
Many of the larger trees have a mOss growing near the base. On 
which side is it the most abundant and why ? Is the bark on a tree 
dead or alive? What function does it serve? The bark of some 
trees contain tannin and is used in tanning. Name two trees native 
in Indiana used in tanning? The barks of many trees are used in 
medicine. Name a tree whose inner bark is used in making poul- 
tices. Name two trees whose inner bark is commonly used in mak- 
ing cough sirup. What are bottle corks made of ? 
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EXERCISE No. 3. 

Lesson : The roots of trees. 

Directions : Find some stumps which are a few years old and 
obtain permission to dig around them. Have the class provided 
with spades and a mattock. Work out the root system. This means 
some labor on the part of the class, but it makes a more lasting im- 
pression on their minds, as to the size, length and position of the 
roots found. If possible, find some trees that have been overturned 
by the wind, or some stumps that have been pulled by the stump- 
puller. Examine the root system of the different kinds of trees. 
Make a list of the trees that have a **tap" root. Make a list of 
those, the majority of w^hose roots are near the surface. What 
advantage would a deeply rooted tree have? As a rule do long- 
lived trees have a deep root system ? What kinds of trees are most 
easily overturned by storms? Why? As a rule do the roots pene- 
trate the earth as deeply in a dry soil as in a wet one? Go into a 
wet woods and you will find a part of the main roots of some trees, 
especially those of the elm and birch, partially above the ground. 
Why? Why does the elm on low ground so frequently have but- 
tressed roots? Can roots live that are constantly under water? 
Would it hurt a tree as much in the winter as in the summer to 
stand in water? Why? When are the roots of a tree the most 
active? Do they require air? What are the functions of the root 
system ? What are the smallest divisions of the root system called ? 
How do the roots obtain nourishment from the soil ? Pull up sev- 
eral kinds of live plants or vegetables. Note that particles of earth 
will adhere to the roots. Examine very closely what holds the 
particles. Where are the majority of the ** feeding" roots of a 
tree? What is the relation of the distance of the feeding roots 
from the body of the tree to the length of the branches? What 
effect on the growth of a tree would a? well developed root system 
have? What effect, if any, on the growth if one or more of the 
main roots are severed? How does hoeing around a tree affect its 
growth and why? How does mulching affect it? In what three 
ways does the compacting of the soil around a tree, as by stock 
standing under it, affect its growth? Why do we water the roots 
of trees? How can a tree get any benefits from a fertilizer scat- 
tered on top of the ground beneath its branches? 
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EXERCISE No. 4. 

Lesson : The decay of woods. 

Directions : Go to the woods and cut into old logs. Note which 
rots more quickly, the sap or heart wood. Find an old log with a 
part of the bark on and a part off. See if the log is rotten the 
deeper where the })arlt is on or where it is off. Why ? See if the depth 
of rot is thicker on the top of a log or on the part next to the 
ground. Whj^ ? Go into a w^oods where several kinds of trees have 
been cut the same season. Note if one kind decays more rapidly 
than another. Go along a rail fence. Is the rail on the ground as 
sound as the one above it. Why? Go along a line of fence posts, 
dig down along the side of the posts. Where is the' decay the great- 
est, near the top of the ground or deep down in the ground? Why ? 
If you have an opportunity to examine the posts that are being 
taken from a fence, do so. Note where the post is decayed the most, 
and which kind of w^ood lasts the longest. Examine split posts 
which have both heart and sap w^ood. Which has rotted the most ? 
Is this true of all kinds of Avood? Go along a stream and find an 
old log that has been in the water many years. Does it show much 
decay? Which will last the longer, a log covered with water or 
one in the open air? Why? Will a board that is constantly kep: 
dry or one that is alternately wet and dry decay first? Why? 
Does seasoning have any effect on the durability of wood? In 
your study of decaj' what have you found to be the. most important 
factor? What can you find out about wood preservatives? How 
are shingles frecjuently treated to make them last longer? How^ 
are fence posts and erossties treated? What effect will this have 
on timber supply ? 

EXERCISE No. 5. 

Lesson : The relation of trees and local forests to wild life. 

Directions : Study the advantages and disadvantages of birds, 
animals and insects, whose existence depends at least in part upon 
trees and forests. Make a list of the birds of your neighborhood 
that make their home in the woods. Make a list of those that do 
not migrate. Make a list of those which are of economic import- 
ance. Make a list of those which you think do more harm than 
good. Have the lists made independently and compare results. 
Would you kill the crow? What w^ould you do with the jay and 
blackbird? What is the principal food of the red-tailed hawk? 
Why does the woodpecker explore the bark of trees? The nut 
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hatch? Who kills the more birds? — the thoughtless boy or the 
house cat? Are birds more numerous than formerly? Why? 
Make a list of the insectivorous birds. Mate a list of the seed 
caters. Do some bird^? eat tree buds? If so, what kind? Are the 
fox, weasel and skunk beneficial animals ? Upon what do they feed ? 
How are red squirrels and chipmunks harmful ? Are the following 
harmful or beneficial ? ? The squirrels, raccoon, opossum, muskrat, 
and groundhog? Give reason for answer in each case. Of what 
benefit are forests to certain kinds of insects? When a forest 
is cut, what becomes of the insects that fed upon the forest 
trees? Give a striking example where one species, being deprived 
of its natural food plant adapted itself to feeding upon a culti- 
vated plant of the same family, and now is a pest to every farmer. 
In what wa}' are some insects beneficial ? What species of trees are 
injured by insects? What is the nature and the extent of injury 
to each species? What causes galls on trees? 

EXERCISE No. 6. 

Lesson : The relation of trees to soil and moisture. 

Directions: Visit several woodlots and observe the kind of 
trees in relation to the soil and moisture. q 

What kind of trees do you find on the following soils? On a 
hard clay? On a porous clay? On a black loam? On a sandy 
loam ? On a muck ? Do all kinds of trees grow on the same kind 
of soil? Does one species grow on all kinds of soils? Are some 
species restricted to one or more kinds of soils? Has the amount 
of moisture in the soil anything to do with the distribution of 
trees? Note that certain kinds of trees are associated, these are 
called **tree societies.'' Name some of them. What is the quality 
of the land on which the following trees are or have been abundant. 
The post, black jack, and black oaks? The beech and sugar maple? 
Ash, shellbark hickory, elm, cottonwood and walnut? 

EXERCISE No. 7. 

Lesson : The relation of forests to rain, snow, wind and temper 
ature. 

Directions: Some of the following observations can best be 
made in thick woods. 

Do forests increase the amount of rainfall? Are there more 
barriers in the woods to prevent the rainfall from getting into the 
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creeks than in a cleared field? What are they? Does the snow 
melt as quickly in the woods as in a cleared field? Will more of 
the water soak into the ground produced by snow melting* in. the 
forest than in a cleared field? Do trees have the power of dimin- 
ishing the force of the wind? What are the several rows of forest 
trees planted around dwellings and orchards in the prairie country 
called ? Why are such trees planted ? If the farmer has an orchard 
surrounded with forest trees, would as many apples be blown, off 
the trees. If the trees were covered with ice, would the forest trees 
assist in preventing the branches from being broken off? Is it 
warmer in the woods than in the open? Take two thermometers. 
Hang one in the center of a thick woods, the larger the woods the 
better, and hang the other in the shade near the schoolhouse. Sus- 
Ijend both about six feet above the ground. Do they record the 
same temperature ? Make this observation both in winter and sum- 
mer and note results. In conducting this experiment it is necessary 
to correct any difference that may exist in the readings of the two 
thermometers. Place them side by side in the school house, note the 
difference, if any, which will be the correction. From the preced- 
ing observations, where do you think the farmer's woodlot should 
be located in reference to his buildings and orchard ? 

EXERCISE No. 8. 

Lesson : The effect and causes of forest fires. 

Directions : Visit a woods which has not been burned over and 
others that have been burned over years ago. Note the effect on 
both young and old trees. Which are damaged the most? Why? 
Are all species equally affected? Can you tell the direction of the 
wind when the fire occurred ? Usually the bark on the tree is dead 
for a distance of several feet above the ground. Remove the dead 
bark. What do you find ? Occasionally, you will find ** toad-stools'' 
or shelf fungi near the base on the trunks of trees. What do they 
mean? Is decay liable to extend up the trunk of the tree? Will a 
tree that is partially girdled by fire grow as rapidly as one that is 
not injured? How would the burning of the leaves and humus 
affect the gi*owth? Will the tree miss the plant food furnished by 
the decaying leaves which have been burned? Does it take many 
years for a thick leaf mould to accumulate in the woods? Discuss 
the origin of forest fires. Can they be prevented? If you should 
discover a woods on fire, what would you do ? What seasons of the 
year are forest fires most likely to occur in Indiana ? Why ? What 
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is the legal significance of a sign posted at the entrance of a woods, 
reading * * No trespassing ' ' ? 

Write to the '* State Forester/' Indianapolis, Ind., for a copy of 
the State Forest Fire Laws and a cloth fire sign, which will be sent 
gratis. Study them. 

EXERCISE No. 9. 

Lesson : The different kinds of woods. 

Directions: In making this study draw upon your museum 
material and visit sawmills, planing mills and wood working indus- 
tries. First note the physical appearance of woods. In making an 
examination of woods always compare green and seasoned wood of 
the same kind and note what green wood loses by drying. Note the 
color of unpolished, polished and varnished wood of the same 
species. Compare the different kinds of wood. Is there a differ- 
ence in color between the sap and heart wood ? Does the width of 
sap wood differ in different species. Does the width vary at differ- 
ent ages of the same tree? Generally the woods of the different 
families of trees have a peculiar odor and taste, especially the green 
wood. Examine the different kinds and see if you can distinguish 
them by taste or smell. Compare the weight of the different kinds 
of w6od. Does green wood weigh more than dry? Take a green 
board, weigh it and measure the length and width. Dry it thor- 
oughly^ and again weigh and measure it. Compare the results. Try 
this experiment with different kinds of wood. Take a thoroughly 
dried board about a foot square. With a lead pencil draw accur- 
ately a ten-inch square on the sui'face. Immerse the board in water 
about ten days and remeasure the ten-inch square. Is it the same? 
Use different kinds of wood in this experiment. Take pieces of 
green wood of different sizes and lay them away to dry. Note that 
some will ** check" more than others in drying. If the pieces are 
in the form of boards or lath, they will warp more or less. Go to 
the mill yard where this may be observed in loosely piled boards. 
Which kind warps the most and which the least? Has this quality 
any significance? Take uniform pieces of the same kind of wood 
and dry some in the sun, some in the shade where there is free cir- 
culation of air and soraie in the shade where there is not a free cir- 
culation of the air. Note the difference in the amount of checking 
and warping to determine the proper method of seasoning timber. 
Note the waste of lumber caused by too rapid drying. Take fresh 
sections of wood and paint half of the section with linseed oil. Lay 
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it away to dry. Will the unpainted part check more than the other ? 
Why? How do you account for the cracks between the boards on 
the floor and those on the siding of barns? Why are you advised 
not to place pianos and furniture near the stove or hot air radia- 
tors? Take planed boards of ash, elm, hickory, maple, oak, etc., 
and note if the grain of the wood is fine or coarse, rough or smooth. 
Which wood takes the best polish ? If possible, take samples of the 
unfinished woods and apply a coat of white shellax;, or a light col- 
ored varnish. Note how it brings out the grain of the woods. 
Visit a wood finishing plant and study the finishing of lumber. 
Visit a planing mill and in both study the working qualities of 
lumber. Take blocks of wood of different kinds and split them. 
Which kind splits the more easily. Note if there is any difference 
in the splitting qualities of sap and heart wood. Try all the spe- 
cies. Take pieces of boards of different kinds of wood and stand on 
them on your heels and see which shows the heel prints the most 
distinctly. What is meant by hard wood floors in a house ? Study 
the relative strength and elasticity of woods. Many fatal acci- 
dents occur for lack of this knowledge. Which is the stronger, sap 
or heart wood? Green or dried wood? Doty or sound wood? 
What is the origin of. knots? Do they affect the strength of the 
wood? It is important that the effect of knots and wood defects 
upon the strength be studied. For this purpose, select five or six 
boards of the same kind of timber, of uniform width and thickness, 
about four inches wide, one free from knots and the others with a 
single knot near the middle. The knots should be of different sizes 
and of different degrees of soundness. There should be at least 
three feet of sound board on each side of the knot. Place two 
trestles about six feet apart and lay the board on them so that the 
knot will be half way between the trestles. Pile bricks or other 
weights on top of the knot until the board breaks. Break all the 
boards this way, including the sound, sap, heart and doty ones. 
Which is the strongest and which the weakest? In performing this 
experiment keep the trestles the same distance apart. Try the 
same experiment with different kinds of wood. Note the character 
of the fracture. Do you find tough or brash woods the stronger? 
Note which kind will bend the most before it breaks. Try and see 
if a wood will resist more strain with or across the grain. What is 
the eft'ect upon the stiffness oi doubling the width? Of doubling 
the thickness ? If the sleepers under a floor are 2x10 inches, what 
should be their thickness if the load is doubled? Go to the sawmill 
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and watch the process of cutting a log into boards. Make a draw- 
ing to show how^ a log is cut to get a "quarter-sawed'' board. 
Why is it more expensive than aji ordinary board? Note what 
effect paint has on wood. What effect it has on knots. Find some 
building, such as a barn, from which the p^nt has almost worn off. 
Does the paint wear off on the knots first or last ? On this same 
building note if the paint holds the best on sap or heart wood 
boards. In making an examination of the adhesive qualities of 
paint, note if paint sticks to some kinds of wood better than others. 

EXERCISE No: 10. 

Lesson : The uses of woods and forest products. 

Directions: Make a list of the uses of the different kinds of 
woods. Make a li^ of uses which demand certain kinds of wood. 
Which are selected on account of their lightness? On account of 
heaviness? On account of their color? On account of their 
strength? On account of their toughness? On account of their 
hardness? On account of their durability? Which kinds of wood 
make the best fuel ? Which is principally used for fork and shovel 
handles? Which for ax handles? Which is used for the rims, 
spokes, hubs, tongue and box for wagons? Why is one kind of 
wood usually used for buggy spokes and another kind for wagons ? 
What kind is used for tight barrels ? For baskets ? For vsiding and 
flooring in houses ? For sawed hoops ? For fence posts ? Visit a 
sawmill. What becomes of the sawdust ? What of the slabs ? Are 
they wasted? Study the prices of lumber. Name some of the 
high-priced kinds of lumber. Some of the low-priced. Discuss the 
reasons for the range of price§;. What effect do knots have on the 
price? What effect have sap boards, or boards partly sap, on the 
price? What effect has the width of a board on the price? The 
length? What are some of the substitutes for wood? 

Besides timber products, the forests yield other products. What 
trees produce fruit that is used for food? What is the market value 
of the principal fruits? From what are the following made : Pine 
tar ? Rosin ? Alcohol ? Turpentine ? Maple sugar ? Maple sirup ? 
Newspaper print stock? 

Name some of the most important medicinal barks, roots, leaves 
and berries obtained from forest trees and the, most important 
medicinal plants that grow in the woods. What is the market value 
of ginseng? Golden seal ? Virginia snake root ? 
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EXERCISE No. 11. 

Lesson : How to improve the woodlot. 

Directions: Visit several woodlots, some that have been pas 
tured and some that have not, some that are thick wdth underbrush 
and some that have none. 

The first step in the improvement of the woodlot is to keep all 
kinds of stock out. Sometimes stock is turned into the woods in 
the winter, thinking it will do no harm, whereas, it does more harm 
than in the summer. Why ? Why should all stock be kept out of 
the woods at all times ? The second step is to remove all or a part 
of the undesirable trees. Would you cut the dead, damaged and 
crooked ones ? Which would be the more profitable trees to leave — 
those that grow to a large size and command a high price, or small 
trees which can be used only for fuel? Make a list of those that 
you would leave and those that you would cut. In which list would 
you place the following? The dogwood, water beech, sassafras, 
iron wood, redbud, witch hazel, wild plum and thorn trees? The 
brush should be burned so as to do as little harm to the standing 
trees as possible. Where would you pile the brush to burn it? 
Would you pile it in a big pile and then burn it? Would there be 
an advantage in starting a fire and burning the brush as it is cut ? 
Is it dangerous to have a fire in the woods on a windy day ? What 
precaution should be taken on leaving a fire for the night?. The 
third step in the improvement is to plant seed and seedlings in the 
open places of the woods. What time of the year would you plant 
acorns? Walnuts? Hickory nuts? How deep would you plant 
them? How far apart? If you plant seedlings of ash, yellow pop- 
lar or locust, what time of the year would you plant them? What 
is the object of planting seed and Seedlings in the open places? 
Can you grow more timber in a thick woods or where the trees are 
scattered. Notice trees in the open how near the branches reach 
the ground, and how high up they are on trees in the thick woods. 
Do the numerous branches add to or detract from the value of the 
tree for timber? If there is any land on the farm that can not be 
farmed, what should be done with it ? Is there any land in Indiana 
that is not submerged that will not grow trees ? If you had land 
which overflows so often that it can not be farmed and desired to 
plant it to trees what kind would you use? If the land is sterile 
and so badly eroded that it can not be farmed, what kind of trees 
would you plant on such land ? 
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EXERCISE No. 12. 

Lesson : The diameter growth of trees. 

Direction : Go to a woodlot that has recently been cut and note 
the freshly cut stumps. You will see that the wood shows a series 
of concentric rings of varying width. Each complete ring repre- 
sents a year's growth. Measure the diameter of several trees of the 
same kind. Note what the diameter is the first ten years, the sec- 
ond, third, etc., for each tree. Is there any difference in the length 
between the different decades? Do the trees differ in rate of 
growth? Can you assign any reasons for the change in rate of 
growth? What effect would a dry season have on the rate of 
growth ? Which will increase in diameter the most rapidly, a tree 
growing in the open or one growing in a dense woods ? Why ? Has 
the size of the top of a tree anything to do with the rate of growth ? 
Why ? Has the quality of the soil anything to do with the rate of 
growth ? Study a number of stumps of several kinds of trees and 
make the preceding observations. Compare results. Do all kinds 
of trees have the same rate of growth? If there is a difference, 
what influence should it have in the selection of a tree to plant? 

EXERCISE No. 13. 

Lesson : The reproduction of forest trees. 

Directions: Go through woodlots, pasture fields, along fences 
and along the borders of cultivated fields to find young trees or 
very young seedlings which may be only an inch or so high. What 
species do you find in a wheat field? What kind in an oats field? 
Do you find more or fewer in pasture fields and in woodlots in 
which hogs have been kept? Why? Scan the banks of streams 
for seedlings. How did the seed get there? Why were they not 
washed down stream? Go along the bank of a lake or pond. Do 
you find any young trees growing there? What kinds? Where are 
they located ? If the water surrounds their base, how did the seed 
strike root? How do you account for so many walnut, hickory, 
wild cherry, elm and ash along fence rows? Do animals have any- 
thing to do with the planting of seed? If so, what kind of animals 
and what kind of seed do they plant? In what other ways may 
seed be planted? Do trees bear seed every year? You will notice 
that there are many thousands of seeds produced to every seedling 
you see: why are there so few seedlings? Search to find where 
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there are a great many seedlings of one or more kinds. What con- 
dition has been favorable to their growth? What kind of seed do 
not all germinate the first year? What advantage is this to the 
seed ? Which seeds usually germinate in the fall or os soon as they 
mature, the ones with a thin or a thick seed coat? What effect 
would a forest fire have on seeds with a thin seed coat? What effect 
on such seeds as the walnut and butternut? You have now been 
studying nature's way of planting. What would be the effect if 
man should select well developed seed and plant them in a moist 
and loose soil? Is nature's way extravagant? Why? What con- 
ditions are the most favorable for the germination of seed? When 
and how should the different kinds of tree seeds be planted? Which 
kinds show the greatest percentage of germination ? If you planted 
walnuts, hickory nuts and white oak acorns in the open spaces of 
your woodlot, would they be disturbed by mice or squirrels? If 
you had open spaces in your woods and desires to have trees grow 
in them, how would you start them ? 

A few trees may be best propagated by cuttings, but the major- 
ity can not and many will not grow at all from cuttings or rarely 
do so. In early winter, cut off about ten inches of the ends of the 
branches of some catalpa, Carolina poplar, willow, oak and beech, 
pack them in sand and store them in the cellar. Just before tilie 
trees begin to leaf out insert them in moist ground at an angle of 
about 50 degrees and note results. Do they all grow ? 

A shoot that grows from a stump, no matter how small or large, 
is called a coppice growth. Go to a clearing to see which species 
of trees have the most stumps witli sprouts on them. Is there any 
kind that does not have sprouts? Do more of the small, or lar^e 
stumps have sprouts on them? See if you can find an evergreen 
with a sprout on it. Which grows the faster, trees from the seed 
or from coppice shoots? Why? Go into a field recently-. cleared. 
What kind of sprouts do you find ? Would such sprouts make good 
trees? Look through the woods to find a tree which has grown 
from a stump and not from a seed. 

EXERCISE No. 14. 

Lesson: The growth of trees. 

Directions : Dissolve some aniline in water. Eosin is the best 
and may be purchased in any town by asking for Diamond Dye 
Eosin red. A good quality of red ink will answer the purpose, but 
it is much more expensive than the eosin. Cut some twigs from 
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different kinds of trees and stand them in the strong sunlight in 
some of the aniline solution for about a day. A quart fruit jar or 
a wide-neck bottle will serve as a convenient container. Make both 
longitudinal and cross sections of the stems of the twigs and note 
the path of the aniline up the stem. These are the paths traversed 
by the sap in its ascent. An interesting experiment in this con- 
nection is to use cut carnations, and note how quickly the red or 
other colors that may be used appears in the petals of the flowers, 
and also to note the effect of the strength of the solution upon the 
amount of color deposited. The sap is carried to the leaves where 
it is transformed by them by the action of light into living matter, 
which is carried down the tree and deposited between the wood and 
bark. TJiis living matter is added to the tree very much like the 
bee builds up a comb of honey. Girdle some worthless shrubs or 
trees by removing a strip of bark about two inches wide. Scrape 
off the bark until the wood is exposed. Girdle one near the ground, 
and another about half way up to the top, so that about half of the 
branches will be below the point girdled. Girdle some before the 
leaves appear and some after the leaves are full grown. Girdle 
several kinds of shrubs and trees. Observe if they are aU affected 
alike. Explain the effect of the girdling. Why are some trees- 
harder to kill than others by girdling? Light is an important 
factor in growth. How is a branch affected that is shaded? Ob- 
serve some trees that have grown in the open and have never been 
pruned. In which direction are the horizontal branches the longest ? 
Why ? Observe some freshly cut stumps. Measure the radii north 
and south, east and west and see if they are of different lengths. 
If so, in which direction and why ? Do the side branches of a tree 
grow farther from the ground each year, or do they always remain 
at the height where they appear ? If the terminal of a tree forks, 
will the fork appear higher up in a few years, or will it always be 
at the same height? In the spring take a small tree with smooth 
bark, cut a notch in the bark one foot above the ground, and another 
two feet above the first notch. Measure the distance from the 
ground to the first notch, the second notch, the distance between 
the two notches and the distance from the top notch to the tip of 
the crown, and to some of the horizontal branches. In the fall, re- 
peat the measurements. Between what points has the height 
growth been made? Can a tree that is so badly decayed as to be 
hollow, live ? Why ? Does a tree grow the same amount each year ? 
What are the factors that operate to make a variation ? 
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EXERCISE No. 15. 
• Lesson: Shade and ornamental trees. 
Directions: Visit the principal residence streets, parks and 
cemeteries, and make the following observations. Does each kind 
of tree thrive better upon one particular kind of soil than upon 
others 1 Cite examples. Do all trees grow with the same rapidity ? 
Observe a row of trees that have all been planted at the same time. 
What do you note ? Do all trees develop the same shaped crown ? 
What effect has the growing of trees close together on the shape of 
the crown? Are all trees of equal hardiness? What kinds of trees 
are the most affected by insects? How are the insect pests con- 
trolled? Would it be best to plant trees that have no insect ene- 
mies ? What time of the year should a tree be pruned ? In prun- 
ing, should the top of a tree ever be cut off? Do the vertical stubs 
in the top of a tree ever heal over? What are the results of such 
pruning? Study how wounds heal over. Are trees usually planted 
too close together, or too far apart ? Find some mature trees whose 
crowns do not touch eaeh other. Measure the distance between 
theirf. This will be the proper spacing of this species. 

EXERCISE No. 16. 

Lesson : Making preparations for the observation of Arbor Day. 

Directions : The extent of the work of celebrating this day will 
depend upon the area and condition of the school ground. If the 
grounds are small and well planted, the work should consist of a 
program bearing on the care of trees, shrubs and vines. If the 
grounds are larger and will allow additional planting, study well 
what should be planted. Too many trees should not be planted in 
one year and the area to be planted should not be overcrowded. 
A liberal planting of climbing vines should be made along th^ fence 
and small buildings in the rear to screen them from view. For this 
purpose select native vines such as the climbing bittersweet, five- 
leaved ivy, wild grapes, honeysuckles and climbing green brier. A 
few shrubs or tall wild roses may be used with artistic effect. In 
the country the children will know where vines may be had. Ask 
them to bring such an assortment as can be procured. Those de- 
sired that can not be obtained in this way may be bought very 
cheaply. In the digging and planting of trees and shrubs, see that 
the rules for such work are carefully followed. Do not let the work 
stop at the school grounds. Extend it to the homes of the pupils, 
pjucourage each pupil to plant sjomething and call it **his.'' Rarelv 
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will a parent discourag^e or prohibit his child from planting a vine, 
shrub or tree and * ' calling it all his own. ' ' 

A. 0. DeWeese, superintendent of the schools of Harrison 
County, of this State, is taking the lead in this work. In a cours-e 
of study just issued he makes the following requirements : 

**4. Before any pupil shall be issued a grade in Botany he 
must have complied with the following: 

a. Each individual pupil shall plant a tree upon the school yard 
or other public grounds, by the roadside or in some place where the 
tree may be of public benefit. The tree may be a shade tree, forest 
tree or fruit tree, but it must be furnished with some protection 
and carefully and scientifically chosen and transplanted. 

b. After the tree is planted direct a letter to the county superin- 
tendent of schools, giving: 

1. Description of tree and place planted. 

2. Comparison of the soil and environment in which the tree 

was found and place transplanted. 

3. Reasons for the selection of this particular tree for this par- 

ticular place. 

4. Protection made and precautions taken in transplanting in 

order that the tree might be sure of growth. 

5. Insect, fungus and other enemies of this family of trees and 

their control. 

6. Probable benefit the tree will be to humanity. 

c. On Arbor Day each year that the pupil is in high school and 
in good standing, direct a letter to the superintendent giving a 
description of condition and growth of the tree. If the tree has 
died, then one shall be planted in its place. 

It is the purpose of this requirement to have a thrifty, growing 
tree of public benefit to the people of the county for every boy and 
girl who passes through the high schools of the county. The edu- 
cational benefits to be derived are readily seen. ' ' 

EXERCISE No. 17. 

Lesson: The forest museum. 

Directions: Objects illustrating every phase of the subject of 
forestry should be collected. The wealth of material collected will 
in a measure depend upon the locality, but more depends upon the 
resourcefulness and industry of the teacher. The subject of for- 
estry is so closely related to agriculture and botany that much of 
the material collected can be used to teach these subjects. Practi- 
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cally the only objection that can be offered to this work is that 
there is no room for a collection. Such may be the case in rare 
instances. A modest beginning should be made which will not 
require much space. A few shelves protected with curtains are 
sufficient. The trustee will at least provide the material and the 
teacher and pupils can with pleasure and profit take a lesson in 
manual training by constructing them. No doubt, if the subject 
was properly presented to the trustees, cabinet-made cases would 
be bought, because such cases would be as necessary as other school 
furniture and supplies. When the pupils are once interested in 
such an undertaking, it is surprising how enthusiastic and liberal 
they become in contributing to the work. 

Woods. — It is desirable to have all of the indigenous woods rep- 
resented and as many foreign ones as possible to illustrate the dif- 
ferent qualities of wood. In the country schools, specimens of at 
least the principal kinds of woods may easily be obtained through 
the co-operation of the parents. Ascertain from the pupils what 
kind each can furnish and assign the work. Direct the work and 
let the pupils do it. They will learn much of the working qualities 
of the different kinds of wood in the preparation of specimens. In 
collecting specimens make them of equal length. They should be 
at least 18 inches long. Two feet would be better. Do not be 
afraid the specimens will take up a little room. If you can, get 
specimens from about the same sized trees. Ten to twelve inches in 
diameter would be a desirable size. Of course, it is not possible to 
obtain a specimen so large from some trees such as the dogwood, 
and it is not necessary to conform to a certain size, but comparisons 
are freer from error when similar sizes are compared which will be 
done in studying museum specimens. More attractive specimens 
can be prepared if the section is cut when it is green and a little 
longer than the finished specimen is desired and laid aside until 
seasoned. Then when it is cut the desired length, it will not season 
crack so badly. 

Suppose the finished sections are eighteen inches long. Cut both 
ends square. Split in halves. Take the one half and smooth the 
split surface for half its length. Then varnish one half of the 
smoothed surface. Bevel one end back to within an inch of the 
diameter to a slant of 45 degrees. Smooth it and varnish one half 
the surface the shortest diameter. Take the other half of the sec- 
tion or block and split it so that each part will represent one quar- 
ter of the block. Split off the heart about two-thirds of the distance 
from the center. Finish as the first specimen. You will now have 
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all possible sections of the wood both finished and unfinished. In 
obtaining specimens do not take the bark off and be careful not to 
injure it. Care should be taken to properly label each specimen. 
Do not use gummed labels, they may peel bflf. Sometimes tags, if 
securely tied on, may be used. It is best to print the label on a 
smooth surface with a hard lead pencil and then varnish over it. 
Do not use ink, for it frequently spreads. Each specimen should 
bear a number, the common and scientific names. The number 
should refer to the museum record book, where should be recorded 
the exact locality where the specimen grew, habitat, whether from a 
branch or trunk and if from the latter, the distance from the 
ground should be given. The date when the tree was cut should be 
given, and any other data that can be obtained are desirable. 

Forest Seeds. — Collect at least a pint of seed of each kind of 
tree seeds and preserve them in glass fruit jars for future study or 
for a permanent exhibit. After collecting the seed they should be 
spread out to dry or kept in an open container, such as a paper 
bag, until thoroughly dried. The seed should be well dried before 
they are put into glass jars, especially before the lid is fastened on 
very tightly, or the seed will mould. There are only a few ever 
greens in the State and they are very local, except the red oedar, 
but a collection of cones and berries could be made from trees 
found in lawns and cemeteries. Collect both open and closed cones 
from the same tree. Dry the closed cones in the sunlight, say in 
side of a closed window, when the scales of the cones will open. 
Where are the seed? The collection to be complete should show 
some seed before they are taken from the husk or pod. One or 
more pods or seed with the husk on may be placed in the sajne jar 
with the seed. In collecting the seed, be sure to ascertain the cor- 
rect name of the tree that bears it. 

Herbarium Specimens. — It is desirable that a flowering and 
fruiting branch of every kind of native forest tree be contained in 
the museum. These can be used in the study of botany and for- 
estry. The standard size of a herbarium specimetn is one that can 
be mounted on a card board 11^ x 16^ inches. The ends of branches 
which contain the flowers, fruit, or leaves are cut off and placed 
between sheets of blotting paper to dry. Before you place the 
blotter on the specimen, arrange the parts so that they are natural. 
Turn some of the leaves upside down so that both surfaces of the 
leaves may be viewed at the same time. If blotting paper is not 
available, the kind of paper that is used under carpets may be cut 
to suitable sizes and used. The green specimens may be placed be- 
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tween the blotters one upon the other. To prevent the specimens 
from wrinkling when they dry, a boaxd should be placed on the 
top of the pile and a weight of 25 to 50 pounds be placed upon the 
board. The blotters should be replaced every day with dry ones. 
When the specimen is dry it can be filed away between a sheet of 
folded paper or mounted on a sheet of white card board, cut llj x 
16^ inches. A two-ply vellum is the weight usually used. The 
specimen is attached to the sheet by glue or strapped on with strips 
of gummed paper or muslin. The scientific and common names, 
date when collected, exact locality, and other data should be writ- 
ten on the sheet in the lower right hand comer, or better, on a label 
which should be attached by the upper part in the lower right hand 
corner. (Plate 28.) Each label should bear an accession number 
which is recorded in the museum record. Under the number may 
be recorded data which for the want of space cannot be placed on 
the label. Remember you can not get too much data on your label. 
An interesting method of studying leaves is to make ink impres- 
sions of them. This may be done as follows : Provide some print- 
ers ' ink, a four- or six-inch photographers' roller which will cost 
about 25 cents, and a piece of plate glass, tin or zinc about a foot 
square. Place about a teaspoonful of the ink on the slab of glass, 
tin or zinc and roll it out with the roller until it is very thin and 
even on the slab. It is not necessary to ink a large area, one a 
little wider than the roller and about the same length. Place a 
green leaf or a dried one that has been moistened by laying it be- 
tween blotters for several hours, on a piece of paper and pass the 
roller once over it, after having well inked the roller. Then place 
the leaf on a clean sheet of paper and cover it with the paper on 
which you wish the impression to appear. Then pass a clean roller 
or rolling pin over the leaf. It is best to apply as much pressure 
as you can and pass the roller over but once. Usually, better re- 
salts are obtained by placing a blotter on top of the paper which 
is to receive the impression. If it is desired to have the impressions 
in a book, the leaf can be inverted when it is inked and placed di- 
rectly on the sheet, but this must be done with care or the outline 
will be blurred. If the method has been properly followed the 
resulting impression will show the structure of the leaf to the most 
minute detail. An interesting feature of this method of preserving 
leaves is that a series may be shown in a small space. It is also 
interesting to collect leaves from the same tree, showing as great 
variations as possible, and preserve the impressions in a book. The 
variation in the leaf form of a species may be shown by collecting 
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Plate No. 28. A properly-made herbarium specimen. It shows both sides 
of the leaves, fruit, and two years' growth of the twig. 
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leaves from different trees. In the study of botany a series of 
leaves may be made to show the different leaf forms, leaf margins, 
apices and bases. 

Photographs. — Nearly every school has one or more amateur 
photographers who would be glad to contribute some of their work 
to the museum. The photographs to be of the most service should 
be mounted and grouped or filed according to subject. In many 
instances it may be attached to the specimen in the museum. If, 
for example, the photograph of a tree, from which a herbarium 
specimen, a jar of seed or a specimen of wood, is obtained, may be 
attached to the specimen. In the main, photographs should be 
supplementary and show things and conditions which museum 
specimens can not. 

SUPPLEMENTAItr READING. 

Numerous circulars, bulletins, and books have been published 
on nature study and forestry, which can be used to good advantage 
in these studies. The public documents can be obtained gratis. The 
books are many, some of which are expensive. The list of books 
selected are those that deal the most directly with the subject and 
are not high priced. 

PUBLIC DOCUMENTS. 

Does It Pay the Farmer to Protect Birds? Yeiirbook U. S. Dept Agr. 
1907: 165-178. Illustrated. 

Forestry in Nature Study. U. S. Farmers' Bulletin 468: 43: pub. 
1911. 

Forestry in the Public Schools. U. S. Forest Service Giro. 130: 20: 
pub. 1907. 

Forest Nurseries for Schools. U. S. Farmers' Bull. 423: 23. Illus- 
trated, pub. 1910. 

Forest Planting and Farm Management. T'. S. Farmers' Bull. 228: 
21. Illustrated, pub. 1909. 

How to Fix Up the Yard. University of Illinois Agr. Exp. Sta. Circ. 
125: 23. Illustrated, pub. 1910. Urbana, Illinois. 

Manual of xYgricnlture for the Public Schools of Vermont. Pp. 61. 
Pub. 1911, Department of Education, Burlington, Vermont. 

Plants Useful to Attract Birds and Protect Fruit. Yearbook U. S. 
Dept. Agr., 1909: 185-19{i. 

Planning and Adorning the Farmstead. Iowa Agr. Exp. Sta. Bull. 
126: 23-41. Illustrated, pub. 1912. Ames, Iowa. 

Primer of Forestry by Pinchot. U. S. Farmers' Bull. 173 and 358. 

Propagation of Plants. U. S. Farmers' Bull. 157: 23. Illustrated, 
pub. 1909. 

Pruning, i:. S. Farmers' Bull. 181 : 99. Illustrated, pub. 1903. 
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School Exercises in Plant Production. U. S. Farmers' Bull. 408: 48. 
Illustrated, pub. 1910. 

The Small Home Yard. University of Illinois Agr. Exp. Sta. Girc. 
138 : 15. Illustrated, pub. 1910. IJrbana, Illinois. 

Tree Growing in the Public Schools. University of California Agr. 
Exp. Sta. Circ. 59: 19. Illustrated, pub. 1911. Berkeley, Gal. 

Tree Planting on Rural School Grounds. U. S. Farmers' Bull. 134: 
32. Illustrated, pub. 1907. 

What Forestry Has Done. U. S. Forest Service Circ. 140: 31. Pub. 
1908. 

BOOKS. 

Bailey : Lessons With Plants. McMillan Co., 1902. $1.25. 
Collins and Preston : Key to the Trees. Holt & Co., 1912. $1.35. 
Coulter, Coulter and Patterson: Practical Nature Study and Elementary 

Agriculture. Appleton & Co., 1909. $1.35. 
Giflford, John : Practical Forestry^ Appleton & Co., 1902. $1.25. 
Graves, H. S. : Principals of Handling Woodlots. Wiley & Sons, 1911. 

$1.50. 
Jackman: Nature Study for Grammar Grades. MacMlllan Co., 1899. 

$1.50. 
Roth, Filibert: First Book of Forestry. Glnn & Co., 1902. $1.25. 
Solotaroflf, William : Shade Trees in Towns and Cities. Wiley & Sons, 1911. 

$3.00. 
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Barr, H. L. The Effect of Deforestation Upon the Water Level of Mont- 
gomery County. Proc. Ind. Acad. Sci., 1911 : 91-100. 1912. 
Bradner, E. A Partial Catalogue of the Flora of Steuben County, Ind. 

Dept Geol. and Nat. Hist : 17, 135-150. 1802. 
I5reeze, Fred J. A preliminary Report of the Wood-using Industries of 

Indiana. Eleventh Ann. Rep. Ind. St Board of For., 1911 : 59-66. 

1912. 
Church, V. H. Phonological Records for Indiana. Tenth Ann. Rep. Ind. 

St Board of For., 1910: 136-139. 1911. 
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